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Management Summary 
The question whether a country should fix or float their currency has been discussed in the liter-
ature for many years. Indeed, the choice of an exchange rate arrangement presents a major chal-
lenge to countries because their decision has not only significant monetary policy implications 
but also affects the development of the countries’ growth. In general, policymakers differentiate 
systems between fixed and flexible exchange rates and each country has to decide which ar-
rangement they want to employ. 
In the following study, the correlation between the exchange rate regimes and the macroeco-
nomic performance were explored. Therefore, the choice of an exchange rate regime and the 
consequent influence on the macroeconomic development were examined by taking a special 
focus on two groups of countries, namely advanced and emerging market / developing coun-
tries. The aim of the master thesis was to prove the hypothesis and to elaborate adequate results 
in respect of the choice of either flexible or fixed exchange rate system. 
In a first step, the statistics used in this study were explained in order to ensure full understand-
ing of the examined analyses and the corresponding interpretation of the results. Furthermore, 
fundamentals about flexible and fixed exchange rates in different contexts were presented as an 
introduction into the topic. In a second step, qualitative methods such as conducting research 
papers and empirical studies were considered to cover the current stage of science. In a third 
step, multiple regression models were executed on the two different groups of countries. Ac-
cording to the selected factors beforehand, a six-factor model was introduced with a dummy 
variable where 1 indicated fix exchange rate regimes and 0 indicated flexible exchange rate 
regimes. In the last step, the comparison of both groups of countries was taken into account. 
Due to the conducted analyses, it can be said that the hypothesis can be accepted as clear pat-
terns were identified. To be more precisely, the results of the regressions showed on the one 
hand a positive correlation between the flexible exchange rate regimes and macroeconomic 
growth, especially for emerging market / developing countries. On the other hand, a very weak 
and limited relationship of these factors was recognized within the group of advanced econo-
mies. Generally, this means that the choice of an exchange rate arrangement had a different 
impact on performance, which is dependent on the nations’ stage of development. Therefore, 
more flexible arrangements boost the economy in emerging market and developed economies 
better than other regimes would. 
With respect to the findings of this study each individual country has to take a variety of condi-
tions, dynamics, opportunities and forces into consideration by making their choice of an appro-
priate regime. Hence, these results should be seen as an indicator and it may be proposed to 
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consider the determination of an exchange rate regime as an ongoing process in order to ensure 
a sustainable development with special considerations to the prevailing conditions. 
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1 Introduction 
Discussions on whether countries should fix or float their currency have been present in the 
literature of economists and academics for many years. Indeed, the choice of an exchange rate 
regime presents a major challenge to countries because their decision has not only significant 
monetary policy implications but also affects the economy overall, as well as the countries’ 
growth in the short and medium term. Policymakers generally distinguish systems between 
fixed and flexible exchange rates. In the fixed model, this means that the monetary policy is 
subjected to the fixed exchange rate target which leads to the renunciation of the autonomous 
monetary policy. The flexible model indicates an internal economy oriented approach where the 
exchange rate fluctuation depends on supply and demand (Walser, 2015, p. 1). 
One of the first international monetary and exchange rate system was formed in July 1944 after 
the Second World War in New Hampshire, United States of America (USA), namely the system 
of Bretton Woods (Blanchard, Amighini, & Giavazzi, 2013, p. 264). 44 countries designed in-
ternational standards for the restoration of Europe as an economic center and important trading 
partner of the USA. The main goal was to stabilize the exchange rates between the currencies to 
encourage world trade. Furthermore, in addition to price stability, the maintenance of full em-
ployment was also an important requirement. 
In general, the main aims of the Bretton Woods-System were to restore and to maintain the free 
interstate payment transactions based on stable exchange rates and convertible currencies. In 
addition, the possibility of exchange rate adjustments was provided in case of a severe deficit in 
the balance of payments. By doing so, they were able to prevent full employment without being 
compromised by monetary or fiscal policy measures. Despite the fact that the people in power 
recognized the necessity of price adjustments, they did not support flexible exchange rates. 
Based on past experience, they feared that a full opening of the exchange rates would encourage 
countries to devalue their currency in order to gain competitive advantage over other foreign 
countries. For the purpose of preventing such excessive price adjustments, the International 
Monetary Fund (IMF) was established to foster the stability of the monetary system overall 
(Schweizerische Nationalbank (SNB), 1981, pp. 79–81). 
With this intention, a system was adopted in which the member countries were obligated to 
determine the value of their currency in relation to either the price of gold or the U.S. dollar. 
They had to ensure that the U.S. dollar rate did not deviate by more than one percent from the 
parity. To be more precisely, the central banks were able to achieve the stabilization of the ex-
change rates by buying and selling permanently the U.S. dollar against their own currency on 
the foreign exchange market. With this in mind, the national bank of the United States (Federal 
Reserve System) did not intervene in the market, but they were willing to buy or sell gold for 
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U.S. dollar 35 an ounce according to demand of other monetary authorities. Thus, the U.S. dol-
lar became the most important intervention and reserve currency (SNB, 1981, p. 81). 
This agreement allowed all members to trade without problems and possible trade barriers. The 
difficulties in payment transactions were also secured. With these intentions in mind, the 
measures should stimulate the overall economy even more and consequently trades and invest-
ments could also increase more (Blanchard et al., 2013, Chapter 12). Nevertheless, at the begin-
ning of the 1970s, the Bretton Woods system came under pressure due to different currency 
crises and, as a matter of policymakers of the country, members struggled with the fixed dollar. 
A fundamental weakness of the Bretton Woods-System was found in the strength of the con-
flicts between internal and external objectives of the stabilization policy. In macroeconomic 
circumstances such as inflation or recession, the authorities were not able to combat them effec-
tively whilst also maintaining a stable exchange rate. Although the IMF allows parity amend-
ments, there was a considerable inhibition to adjust the exchange rates. As a consequence of the 
countries unwillingness to meet the external goal to adjust the balance of payments, the occur-
rence of the imbalance became a problem in the medium term (SNB, 1981, p. 83).  
At the beginning of the seventies, the collapse of the Bretton Woods-System was inevitable. 
Different economic policy goals, mainly between Germany and the Unites States, were the main 
reason for the downfall. The United States weakened the dollar again through expansive mone-
tary policy. In 1971, a severe currency crisis forced the Deutsche Bundesbank to invest billions 
of U.S. dollars on the foreign exchange market. Consequently, inflationary pressure occurred 
and they had to stop buying U.S. dollar, whereby the exchange rate of D-Mark was almost flex-
ible (SNB, 1981, p. 86). The changeover to floating exchange rates was initiated by Switzerland 
due to strong pressure on the U.S. dollar. The announcement put a large amount of pressure on 
the U.S. dollar, meaning that in spite of a further devaluation of the U.S. dollar, the system of 
Bretton Woods with fixed exchange rates collapsed in 1973 (SNB, 1981, p. 88). 
A similar example of an exchange rate agreement is the European Monetary System (EMS). 
Created in 1978, the system provided limited access to European countries. The structure of this 
system is comparable to the Bretton Woods approach but in the latter case, the Deutsche Mark 
took the role of the anchor. Nonetheless, according to the same reasons, the EMS also collapsed 
in September 1992. The differences between the monetary policy targets of Germany and the 
other European countries made them completely incompatible. Until the introduction of the 
Euro (EUR) on 1
st
 January 1999, exchange rates in Europe fluctuated greatly. Based on past 
years’ experience, Europeans were convinced that a uniform currency alone could solve their 
problems (Blanchard et al., 2013, pp. 426–427). 
The past developments of exchange rate systems do not give an answer to the question of 
whether to fix or to float a country’s currency. What they do show is that fixed agreements 
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bring limitations to a country’s monetary policy. Under fixed exchange rates, countries give up 
two macroeconomic instruments: the interest rate and the exchange rate. Fixed exchange rates 
can also lead investors to ask for higher interest rates, if they anticipate devaluation. As a conse-
quence, the country is placed under pressure due to bad economic development. Nevertheless, 
these two examples are both based on the theory and along with many other theories, support 
the view that an appropriate exchange rate leads to macroeconomic success. But each exchange 
rate arrangement, whether fixed or flexible, has advantages and disadvantages and it must be 
assessed individually based on the countries’ macroeconomic circumstances (Blanchard et al., 
2013, p. 277). 
1.1 Issue to be explored 
As the overall topic of the master thesis is defined as “The Correlation between Exchange Rate 
Regimes and Macroeconomic Performance”, the author explores the relationship between the 
choice of the exchange rate regime and the macroeconomic performance of the corresponding 
group of country. To find an appropriate solution, the focus lies on the emerging market / de-
veloping economies (152 countries) and also on the advanced economies (39 countries) 
(International Monetary Fund [IMF], 2016). This subdivision is taken into account because the 
author is interested in the different results of the two groups as well as identifying any particu-
larly interesting and relevant findings between the different stages of development. The used 
methodology in this study will be introduced in chapter 1.4 Data and Methodology. 
As previously mentioned the choice of exchange rate regime and its impact on economic per-
formance has been widely discussed in current literature and is one of the most controversial 
topics in macroeconomics. The relevance of the issue in a real-life context can be highlighted by 
the Economic and Monetary Union (EMU). In this particular exchange rate regime, the focus 
lies not only in the economic development of a single country, but also in a broadened interna-
tional context. Based on the Annual Report on Exchange Arrangements and Exchange Re-
strictions (AREAER), which provides a yearly description of the foreign exchange arrange-
ments of all International Monetary Fund members, the exchange rate arrangements can be clas-
sified into different types and categories as illustrated in table 1. 
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Table 1: De Facto Classification of Exchange Rate Arrangements (IMF, 2016, own Illustration) 
 
This table shows a total of 192 registered and reported countries in the AREAER, despite the 
fact that the IMF comprises 189 country members. The reason for that small discrepancy can be 
explained by the additional information provided by the IMF Database on Hong Kong SAR 
(China) as well as Aruba, Curacao and Sint Maarten (all in the Kingdom of the Netherlands) 
(IMF, 2016, p. 1). Table one summarizes the IMF member countries’ monetary policy frame-
work combined with the classification of the de facto exchange rate arrangements, consisting of 
ten different categories. These classifications were made by IMF staff using methods such as a 
backward-looking approach on historical exchange rate data. They may diverge from the offi-
cial (de jure) description set by the country itself. However, the AREAER provides also infor-
mation about de jure arrangements as announced by each member country (IMF, 2016, p. 46). 
Such differentials are well known and occur because many countries say they float, but in fact 
intervene heavily in the foreign exchange market or countries under peg devalue at the first sign 
of trouble. But given that the author is interested in the actual implementation of the arrange-
ment, the analysis will be based on the de facto classification in this study and therefore, the de 
jure data will left out. At the beginning of this chapter, it was indicated that the countries could 
choose whether to fix or float their exchange rate, but the classification categories go on to sug-
gest that each country must specify exactly what kind of agreement they wish to reach. 
As has been noted, the ten approaches can still be classified into fix or float arrangements which 
makes the analysis more comparable. Table 2 illustrates the classification of fixed or flexible: 
USD EUR Composite Other
No separate legal tender 8 3 3
Currency board 8 2 1
Conventional 15 18 4 5 2
Stabilized arrangement 4 1 2 7 1 3
Crawling peg 2 1
Crawl-like arrangement 1 1 2 1 5
Pegged exchange rate 
within horizontal bands
1
Other managed 
arrangement
2 1 8 9
Floating 7 26 7
Free floating 10 21
Total number of 
countries:
39 25 9 9 24 38 48
Other
De Factco Classification of 
Exchange Rate 
Arrangements and Monetary 
Policy Frameworks
Monetary Policy Framework
Exchange Rate Anchor Monetary 
Aggregate 
Target
Inflations-
Targeting 
Framework
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Table 2: Allocation of Exchange Rate Arrangements (IMF, 2016, own Illustration) 
Fixed Exchange Rates Arrangements 
Hard Pegs: No Separate Legal Tender (Dollarization) and Currency Board 
Softs Pegs: Conventional Pegged, Pegged within Horizontal Bands, Stabilized Ar-
rangement, Crawling Peg and Crawl-like Arrangement 
 
Flexible Exchange Rate Arrangements 
Floating Regimes: Floating, Free Floating and other Managed Arrangement 
 
Given that the above summary addresses the multi-purpose possibilities which must be taken 
into account before reaching a final decision, is clearly that the process is not a simple one. Each 
country has their own challenges to manage and they require individual strategies to generate 
macroeconomic growth. But due to the globalization and dependencies, the countries must take 
some external factors into account. Each arrangement will be briefly explained in the following 
chapter. 
Based on these initial ideas, it could be of interest to explore which exchange rate system has 
higher dependencies of macroeconomic performance to allow for correlation and comparison 
between groups of countries. 
1.2 Objectives 
The meaning of the master thesis is to enhance the practice-oriented research skills acquired in 
module 9, 10 and 11 of the Master of Science program in Banking and Finance at the Zurich 
University of Applied Science (ZHAW) by applying the attained theory in a real-life context. 
The author examines the choice of the exchange rate regime and the consequent influence on 
the macroeconomic development, focusing on advanced and emerging market / developing 
countries. The derived hypothesis is as follows: 
“How do Exchange Rate Regimes influence Countries’ Development and is a significant pattern 
detectable? A Comparison between Advanced and Emerging Market Countries”. 
The aim of the master thesis is to prove the hypothesis that the choice of the exchange rate ar-
rangement and other factors has a significant influence on the macroeconomic development of a 
group of country. The focus of this hypothesis lies on the countries’ choice to employ either a 
flexible or fixed exchange rate system. In addition to the hypothesis, three further questions will 
be explored based on the general topic and the hypothesis. 
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The questions are as follows: 
(1) Which exchange rate regime has a significant impact on the countries’ performance and is a 
correlation detectable? 
(2) Can differences be observed between the two groups (advanced and emerging market / de-
veloping countries) regarding the choice of exchange rate regime? 
(3) In the case of financial instabilities or economic crises, which exchange rate regime can 
better absorb financial instabilities? 
To answer the research questions, qualitative (conducting research papers) and quantitative 
(creation of a statistically proved multiple regression model) methods will be employed. It is 
intended that the results will enable the author to conduct a reasonable comparison between the 
different groups of countries. Question 1 and 2 will be examined on a qualitative and quantita-
tive approach, whereas question 3 covers just research papers on a qualitative basis. 
The supervisor of this master’s thesis is Prof. Dr. Suzanne Ziegler, lecturer Banking & Finance 
at the Zurich University of Applied Sciences and she is supported by the co-supervisor. Dr. 
Stefan Kull, lecturer Banking & Finance at the Lucerne University of Applied Sciences and 
Arts. 
1.3 Structure 
In order to solve the research questions mentioned above and to test the validity of the hypothe-
sis, the paper is divided into three parts. But before starting with the first part, which covers the 
empirical analysis, the statistics applied in this study are presented in order to provide the reader 
with a solid understanding of the conducted analyses. Afterwards, the author will introduce the 
topic by explaining theoretical fundaments about flexible and fixed exchange rates. Further-
more, the different exchange rate arrangements will be explained and in this context, the author 
will also refer to the Mundell-Fleming trilemma (also known as “the impossible trinity”) and 
their corresponding trade-offs.  
In the first part of the master thesis, an empirical study will be conducted to identify how the 
science of the exchange rate systems differ and to determine which system is most appropriate 
according to the context. In this section the focus lies on the importance of the choice of an ex-
change rate regime during normal market situations. Furthermore, the author intends to high-
light distinctions between the two groups of countries and to attach importance to actual and 
controversial scientific papers. As an additional study, the author will also examine special mar-
ket situations such as financial crises or macroeconomic vulnerability. It is possible that a spe-
cific exchange rate arrangement is more appropriate in difficult market circumstances to boost 
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the economy faster and there might be more effective regimes that can better absorb financial 
instabilities. 
The second part of the analysis focuses on the descriptive statistic. For this purpose, several 
multiple regression models will be created, with the objective of identifying any dependencies 
between the choice of the exchange rate arrangement and macroeconomic growth. The multiple 
regressions will be executed for each group of countries in order to generate the correlation 
coefficient for the covered members of the IMF. As the GDP growth rate is defined as the de-
pendent variable in the corresponding master’s thesis, the author will consider different inde-
pendent variables (such as inflation, unemployment rate etc.) and control variables (such as 
gross capital formation, general government consumption and expenditure etc.). This structure 
was chosen based on the idea that it is not only the exchange rate regime that stimulates the 
growth of an economy. Therefore, the multiple factor models will be constructed with a dummy 
variable where 1 indicates fix exchange rate regimes and 0 indicates flexible, respectively.  
In the third part, the author will evaluate the results from the conducted analyses, comparing 
both groups of countries (advanced and emerging market / developing countries). 
Finally, the last chapter will discuss the general findings and the extent to which the initial re-
search question and hypothesis can be proven. 
1.4 Data and Methodology 
Real GDP per capita growth rate (percentage changes) will be presented as a comparable growth 
rate indicator of the listed advanced and emerging market / developing countries extracted from 
the data provider World Bank and will be used as the dependent variable. All other correspond-
ing independent variables such as inflation, final consumption expenditure, gross capital for-
mation, gross savings, unemployment rate etc. will also be procured by the data provider World 
Bank. The different applied exchange rate regimes of all IMF members can be found in the an-
nual AREAER report. The time-period analyzed ranges between January 1
st
, 1980 and Decem-
ber 31, 2015. The data is cross sectional since the analyses do not take time into account. 
The dataset collected from the World Bank shows the percentage changes of the chosen varia-
bles on a yearly basis. The data quality is mostly excellent which means that the analysis and 
investigations can be carried out without further optimizations. It is, however, important to note 
that the data structure of nearly one third of emerging market / developing countries is non-
satisfying due to missing macroeconomic indicators. As the data quality for a quantitative anal-
ysis is essential, the author will in this case neglect countries with incomplete data. The neces-
sary measures will be taken in order to avoid distortions in the analysis, however in case of neg-
ligence, the adjustments will be documented and justified. 
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Based on the country classification defined by the IMF, the selection of the members can be 
grouped into different categories. The comparison carried out by the IMF also consists of two 
groups: 
 
Table 3: Official Classification of the Country Group (IMF, 2016, own spreadsheet) 
Advanced Economies (38 countries) 
Euro Area (19 countries) 
Major Advanced Economies (7 countries) 
Emerging Market and Developing Economies (151 countries) 
Commonwealth of Independent States (12 countries) 
Emerging and developing Asia (29 countries) 
Emerging and developing Europe (12 countries) 
Latin America and the Caribbean (32 countries) 
Middle East, North Africa, Afghanistan, and Pakistan (22 countries) 
Sub-Saharan Africa (44 countries) 
There can be seen that the 39 countries classified as advanced economies are not evenly split 
between the euro area (19) and the G7 states. Three double counts (France, Germany and Italy) 
are also present. Therefore, it can also be seen that the remaining 16 countries have no separate 
classification than advanced economies because they are part of another global location or 
group (e.g. Australia, Denmark, Korea, New Zealand, Sweden and Switzerland to name a few) 
(IMF, 2016). 
Previously mentioned, the master’s thesis is organized into different parts. To make the analysis 
meaningful it is the authors’ goal to apply problem-solving and analytical methodologies. For 
this reason, qualitative and quantitative methods will be applied. 
In the qualitative part of the paper, the author will address the current state of scientific papers 
with the intention to display the issue in an appropriate manner. As previously mentioned, a 
central point for the investigation is the subdivision of the different exchange rate regimes into 
fixed and flexible exchange rate arrangements. 
With the help of statistical tools provided by Microsoft Excel, Gretl and SPSS, statistical tests 
and regressions will be simulated and analyzed within the quantitative part of the master’s the-
sis. Further description of the estimation methodology and assumptions of the conducting statis-
tical approach will be explained in chapter 2. Statistical Methodology. 
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1.5 Delimitations 
The empirical study is limited to regression models based on two groups of countries: advanced 
economies and emerging market and developing economies. This means that single regression 
analyses for single countries will not be conducted due to limited sample size which would lead 
to unrepresentative results. As the data quality of emerging market and developing countries are 
not sufficient compared to advanced economies, various countries were neglected. In the appen-
dix 8.1 and 8.2 there can be found the selected and covered countries for each independent anal-
ysis in detail. 
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2 Statistical Methodology 
In statistics, the classical linear regression model (CLRM) expresses a linear relationship be-
tween the dependent variable and the independent variable. According to missing population 
parameters and therefore an unknown population regression function (PRF), the population 
parameter has to be estimated by taking a random sample from the population. As a conse-
quence, the data are not regressed by the CLRM, but by using the sample linear regression 
model (SMRF). The goal is to establish a model that explains the variability in the dependent 
variable. An SMRF is generally written as follows (Newbold, Carlson, & Thorne, 2013, p. 477): 
ŷ𝑖 = bo + b1x1i + b2x2i + b3x3i+. . . +bkxki 
where bo, b1, … , b𝑘 are estimators of parameters β1, β2, … , βk 
Before modeling the data, it is necessary to identify the most suitable data type for this master’s 
thesis. In theory, four different types can be distinguished: Cross-sectional data, Panel data, 
Time-series data and Pooled cross-sectional data. The data will be investigated with individual 
cross-sectional regressions and different meaningful measures such as the F-statistic or the (ad-
justed) coefficient of determination (Bachmann, 2015d, pp. 5–8). It is possible that differences 
concerning the test results, either the size or the level of significance will be visible among the 
different groups of advanced and emerging market / developing countries. 
2.1 Sample Linear Regression Model with OLS 
Theoretically, different estimation methods can be used to investigate statistics and quantitative 
analyses. Nevertheless, in the following master’s thesis, the data are regressed by using Ordi-
nary Least Squares (OLS). This estimation methodology is the most popular approach and esti-
mates the best linear approximation by minimizing the sum of squared errors (SSE) (Bachmann, 
2015d, pp. 6–12). 
2.2 Assumptions of OLS 
Five assumptions determine the validity of OLS estimations, meaning that for OLS estimations 
to be reliable, these assumptions cannot be violated. In the case of violation, the data evaluation 
is of limited use and correctness. The five assumptions are as follows: 
1. Linearity in parameters 
2. Mean independence 
3. No perfect multicollinearity 
4. Homoscedasticity 
5. No autocorrelation 
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Generally, these assumptions are necessary to determine whether the OLS estimation produces 
eligible estimator of the parameters. If there is a full satisfaction of the five assumptions, three 
properties are fulfilled: non-bias, efficiency and consistency. The latter means that the errors are 
exogenous and uncorrelated, and no multicollinearity is given (Bachmann, 2015e, pp. 1–4).  
In the following sub-chapters, each prerequisite of the relevant OLS estimation will be further 
exemplified to gain a full understanding of the conducted tests. The corresponding test for each 
assumption will be briefly highlighted in order to prove the result.  
2.2.1 Linearity in Parameters 
The CLRM requires the first assumption: linearity in parameters. This does not necessarily im-
ply linearity in variables. The relationship between the dependent variable and some of the in-
dependent variables can be nonlinear. So, even though there is a nonlinear relationship in varia-
bles present, the assumption 1 is not automatically violated.  
Nevertheless, to ensure that the first assumption is given, the author will consider single regres-
sion models to follow up the results by plotting them in a graph. The aim of this analysis is to 
identify a linear function between the dependent variable and each independent variable. If the 
linearity in the two parameters can graphically be assumed, the unstandardized residuals should 
be randomly distributed. This type of scatterplots can be created by using statistical tools like 
SPSS or Gretl (Blanchard et al., 2013, pp. 514–519). 
2.2.2 Man Independence 
In order to specify the classical linear regression model, the selection of the independent varia-
bles is one of the most important and decisive steps. The problem behind the selection could be 
that either too few or too many independent variables are included in the model. As assumption 
two implies that the expectation of the error term is zero and independent, one might test if the 
model is well specified or not. This is necessary as of one or more relevant independent varia-
bles are omitted from the CLRM, the omitted variable is then considered of the error term and 
therefore violates assumption 2. A common methodology uses to test the model specification is 
the “Ramsey’s regression specification error test” (RESET). RESET is used to detect issues 
related to omitted variables and can determine whether the null hypothesis, which is defined as 
all alphas are insignificant, can be rejected or not. The aim is to prove that the null hypothesis 
cannot be rejected, which means that the misspecification will not be a problem. If this aim is 
not fulfilled, the model has a specification bias and that issue has to be solved. Such tests can be 
assessed by using the p-value. Statistical tools like Gretl or SPSS can both deliver the corre-
sponding results. It is essential to interpret the output correctly, otherwise wrong conclusions 
may be drawn. If the p-value is inferior to 0.05, the null hypothesis can be rejected at the 95% 
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confidence level. Given that the aim is not to reject the null hypothesis generally, the p-value 
should be superior to 0.05 to become a positive result of the test (Bachmann, 2015f, pp. 2–20). 
2.2.3 No Perfect Multicollinearity 
The collinearity issue describes the relationship between the independent variables. No perfect 
multicollinearity means that the variables are linearly independent. A correlation can be present, 
but not perfectly. In theory, there are three different degrees of collinearity, which are listed in 
the table 4: 
 
Table 4: Degrees of Collinearity (Bachmann, 2015e, p. 2) 
Multicollinearity:  two or more correlated independent variables (positive or 
negative and close) (r = pos. or neg. close to 0) 
High multicollinearity: Highly correlated independent variables 
(r = close to 1 or -1) 
Perfect multicollinearity:  Perfectly correlated independent variables  
(1 = 1 or r = -1) 
 
Based on the above table, it can be concluded that the correlation between two variables it not 
an issue as long as the correlation coefficient is not too high. More generally and theoretically, if 
a correlation coefficient between two variables is present in the interval from -0.8 and 0.8, there 
will not be an issue (Bachmann, 2015e, p. 16). 
In order to convey the idea that multicollinearity is not given, there are various methods to in-
vestigate whether two or more variables have very similar distributions or not. The first method 
that can be employed is the Variance Inflation Factors (VIF) test in Gretl. The second possible 
method is the analysis of the correlation matrix. The equation of the VIF test is defined as fol-
lows: 
VIF =
1
1 − R2
 
As can be seen in the formula, the coefficient of determination has to be firstly calculated and 
then inserted into the equation. Based on the literature about statistical techniques in business 
and economics, the test result should not exceed the value of ten, otherwise the independent 
variable is not suitable for the model and should be neglected (Lind, Marchal, & Wathen, 2015, 
p. 497). 
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2.2.4 Homoscedasticity 
Homoscedasticity explains the existence of constant variance in error terms. Heteroscedasticity 
is therefore given when the variance of error terms is not constant. And if the variance is not 
constant, assumption four is violated consequently. The problem of heteroscedasticity is well 
known in linear regression analysis, especially when using cross-sectional data (Newbold et al., 
2013, p. 577). 
Heteroscedasticity can be detected by visual inspection or statistical tests. This visualization 
approach using residual graphs is of limited use as these graphs do not provide evidence of that 
issue. It is therefore necessary to introduce a further statistical test in this context. Usually, a 
common measurement of heteroscedasticity is the White test, which can be tested by using the 
statistical tool Gretl. By applying the White test, nearly any pattern of heteroscedasticity can be 
identified (Bachmann, 2015c, p. 18).  
As a consequence of the identification of heteroscedasticity, the biased standard errors are likely 
to distort confidence intervals and p-values, which ultimately lead to invalid hypotheses tests. In 
order to ensure unbiased standard errors, the estimation procedure has to be modified and two 
common solutions are possible: “White-corrected (robust) Standard Errors” or “Weighted Least 
Squares” (WLS). Due to the fact that the WLS approach will not be used in this study, further 
explanations will be neglected. Nevertheless, the white-corrected standard errors have been used 
permanent, which is very popular in regression analysis to make the standard errors robust. This 
test can be implemented in the econometric software Gretl, by activating the “HC1” button 
(Bachmann, 2015c, pp. 28–34). Worth mentioning is the fact that “HC1” is just activated if 
there are given signs of heteroscedasticity. 
2.2.5 No Autocorrelation 
The last assumption of the OLS estimations aims to describe whether the error terms are corre-
lated or not. In a similar manner to the multicollinearity section, the (auto)correlation can also be 
positive or negative. Different statistical tests like Run test, Durbin-Watson test (DW) or 
Breusch-Godfrey test, are possible procedures for the detection. But as the autocorrelation issue 
only occurs in CLRM with time series data - meaning that the order of observations is relevant - 
it does not come up when using cross-sectional data and therefore it is not further relevant in 
this context (Bachmann, 2015a, pp. 2–4). 
2.3 F-Test 
Another important and well known test in statistics is the test on all coefficients, called the “F-
test”. This test is conducted in order to conclude whether the combination of all independent 
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variables is useful to predict the dependent variable. For illustrative purposes, the null and alter-
native hypothesis has the following structure and has to be tested for: 
H0: β1 = 𝛽2 = ⋯ = 𝛽𝐾 = 0 
H1: at least one βi ≠ 0, (i = 1,2,…K) 
On the one hand, the interpretation of the null hypothesis states that all coefficients are equal to 
zero. Accepting the null hypothesis (therefore H0 not reject) would mean that none of the coef-
ficients are statistically significant. Due to the fact that the predictor variables do not provide 
any useful information, the model specification has to be revised. In this case, in order to avoid 
the model misspecification, new and other variables have to be included. On the other hand, the 
rejection of the null hypothesis defines that at least one significant predictor variable were iden-
tified in the model (Newbold et al., 2013, p. 505). The equation of the “F-test” for the overall 
significance of the parameters is defined as follows: 
𝑓 =  
𝑆𝑆𝑅/𝐾
𝑆𝑆𝐸/(𝑛 − 𝐾 − 1)
 
Given that the aim to reject the general hypothesis, this formula is employed as long as the test 
statistic is bigger than the computed random variable from the F distribution (“𝐹𝐾,𝑛−𝐾−1”) with 
K numerator degrees of freedom K and (n – K – 1) denominator degrees of freedom (Newbold 
et al., 2013, p. 505).  
2.4 Coefficient of Determination 
Another important statistical measure used in this master’s thesis for analyzing and justifying 
the models and results is the coefficient of determination (also known as R-squared). Based on 
Newbold et. al. (2013), the R-squared provides a descriptive measure of the proportion, or per 
cent, of the total variability that is explained by the regression model (p. 433). This means that 
the figure explains the extent to which the variation in “y” can be described by the independent 
variables. As stated above, the result is quoted in per cent and ranges therefore between 0 and 
100%. A coefficient of determination of zero per cent implies no explanatory power by the vari-
ation of the regression model, whereas 100% indicates full model explanation. The equation is 
defined as illustrated bellow with the corresponding definitions in table 5 (Newbold et al., 2013, 
p. 435): 
R2 =
SSR
SST
= 1 −
SSE
SST
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Table 5: Definitions of R-squared Parameters (Bachmann, 2015b, pp. 4–5) 
SSR Sum of Squares Regression Difference between the predicted value of de-
pendent variable (ŷi) and the average value of 
depend variable (y̅i). 
SSE Sum of Squares Errors Difference between the observed value of de-
pendent variable (𝑦𝑖) and the predicted value of 
the dependent variable (ŷi). 
SST Sum of Squares Total Difference between the observed value of de-
pendent variable (𝑦𝑖) and the average value of 
dependent variable (y̅i).  
 
Based on the equation, it can be concluded that the higher the R-squared, the better the model 
fits the collected data and the closer the data points around the regression line are. The meas-
urement can also be interpreted as the quality of the linear regression model. 
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3 Fundamentals 
The following chapter provides the relevant theoretical macroeconomic knowledge and the dif-
ferent classifications of the arrangements in order to secure the reader’s understanding of the 
topic. To achieve this, course materials from the MSc in Banking and Finance based on 
Blanchard et al., (2013) will be consulted in combination with additional macroeconomic litera-
ture based on Mankiw (2016) and Blanchard & Illings (2014) among others.  
3.1 Macroeconomic Theories 
In order to understand the interdependencies between the flexible / fixed exchange rates and 
their influence of the development of a country, different theories should be explored. As a pre-
requisite, the determination and expressiveness of the nominal and real exchange rate is essen-
tial for further study. As long as the nominal exchange rate explains fluctuations in the relative 
price of two countries, the real exchange rate quotes even more details. Swiss tourists not only 
want to know how many euros they will receive in exchange for their Swiss francs, but also 
how many foreign goods they might be able to buy with their Swiss francs. This means that the 
construction of the real exchange rate must show the price of Swiss goods in terms of euro area 
goods and looks as follows (Blanchard et al., 2013, p. 113): 
ε =
𝐸𝑃
𝑃∗
 
This equation can be interpreted as follows: The multiplication of the nominal exchange rate, E, 
by the domestic price level, P, and the subsequent division by the foreign price level, P*, leads 
to the real exchange rate. Based on the following formula and under flexible exchange rate ar-
rangements, the nominal exchange rate, E, fluctuates without restrictions, whereas under fixed 
exchange rate arrangements, the value of the exchange rate will be bundled, E = ?̅?.  
Generally, there are several factors that have an influence on exchange rate changes, but the 
most important factors that stimulate movements in the exchange rates are the rate of inflation, 
the balance of payments (surplus or deficit) and the interest rates (Kessler, 2015, p. 22). The 
latter is particularly relevant, as a common theory in explaining macroeconomic fluctuations of 
exchange rates is based on the interest rate parity. For illustrative purposes, the equation has the 
following structure: 
(1 + 𝑖𝑡) = (1 + 𝑖𝑡
∗) (
𝐸𝑡
𝐸𝑡+1
𝑒 ) 
Where 𝑖𝑡 is the domestic interest rate, 𝑖𝑡
∗ is the foreign interest rate, 𝐸𝑡 is the current exchange 
rate and 𝐸𝑡+1
𝑒  is the future expected exchange rate. The main perception of the interest rate pari-
ty theory is that the decision whether to invest abroad or in the domestic financial market not 
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only depends on the difference of the interest rate, but also on the expectations of the nominal 
exchange rate. The theory implies that financial investors take such investments (bonds) with 
the highest rate of returns under the assumptions of identical risk, no transactional cost and capi-
tal mobility (Blanchard et al., 2013, p. 120; Kessler, 2015, p. 33). If an investor holds a domes-
tic bond and a foreign bond at the same time, both investments must have the same expected 
rate of return, which means that the relation of the interest rate parity must hold. The connection 
between interest rates and exchange rates implied by the interest rate parity tries to show that an 
appreciation e.g. a higher domestic interest rate leads to a higher exchange rate. 
Before focusing on the different effects of fixed and flexible exchange rates in an open econo-
my, one further relation should be mentioned. In the previous theory, the relationship between 
the interest rates and the exchange rates was discussed without determining the interest rate. An 
equation should therefore be introduced in order to determine how the interest rate of a country 
is settled. The corresponding information can be obtained by analyzing the derivation of the LM 
curve. The interest rate is general defined by the parity of the supply of money and the demand 
for money: 
𝑀
P
= 𝑌𝐿(𝑖) 
The following formula shows that the real money supply (left side of the equation) be equal to 
the real money demand (right side of the equation), which depends on real income (Y) and the 
interest rate (i) (Blanchard et al., 2013, p. 87). The derivation of the LM curve is straight for-
ward, but the relationship between output and interest rate must be understood at first. Figure 1 
explains this link graphically. 
 
Figure 1: Derivation of the LM curve (Blanchard et al., 2013, p. 88) 
The above figure shows that, for any level of real income, Y, the money demand is a downward-
sloping curve. This means that the demand for money will increase as long as the interest rate 
lowers. It is clear that an increase in income leads directly to an increase in the money demand, 
at a given interest rate. Due to the stable money supply (horizontal line), an increase in the de-
mand for money will lead to a higher equilibrium in the interest rate (shift to the right from A to 
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A’, at a given money stock). It can therefore be said, that the interest rate is an increasing func-
tion of the level of income and this relation can be seen by the upward-sloping LM curve. In 
other words, the equilibrium in financial markets implies that a higher output, Y, leads to higher 
interest rate, i (Blanchard et al., 2013, p. 88). 
With these theories in mind, the author intends to further explore the topic and show the effects 
of a country’s decision to fix or float their exchange rates in an open economy. 
3.1.1 Flexible Exchange Rates – The Short Run 
Under flexible exchange rates, the national bank of each country sets the money supply and 
allows the exchange rate to fluctuate freely. This means that the countries do not have explicit 
exchange rate targets. Figure 2 shows goods and financial markets together in an open economy 
and the graphs present the ongoing process of exchange rate adjustments according to the inter-
est parity relation. Due to the fact that the IS curve (implication of the goods market equilibri-
um) has not been introduced before this point, the equation has been added below figure 2. 
 
Figure 2: IS-LM Model in an open economy (Blanchard et al., 2013, p. 132) 
𝑌 = 𝐶(𝑌 − 𝑇) + 𝐼(𝑌, 𝑖) + 𝐺 + 𝑁𝑋(𝑌, 𝑌∗,
1 + 𝑖
1 + 𝑖∗
?̅?𝑒)  
The IS curve shows that the output, Y, depends on different factors due to the circumstances of 
an open economy and also from the interest rate and the exchange rate. A possible increase in 
the interest rate has two effects, both of which have an influence on the output. Firstly, a higher 
interest rate leads to lower investments, a decreased demand for domestic goods and a smaller 
output, Y, as a result. Secondly, an increase in the domestic interest rate also affects the ex-
change rate due to appreciation. As a result, domestic goods are relatively expensive compared 
to foreign goods, which means that the demand for domestic goods and the net exports will 
decrease. It can therefore be concluded that this example shows the reason for the downward 
sloping IS curve: an increase in the interest rate leads directly and indirectly through the ex-
change rate to lower output (Blanchard et al., 2013, p. 131). 
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The interaction of the IS-LM Model, which represents a short run perspective in connection 
with the interest rate parity condition, can be easily seen in the previous figure. In a market with 
a flexible exchange rate, the equilibrium in the goods and financial markets and the equilibrium 
value of the exchange rate will be steadily adjusted. Dynamics under flexible exchange rate can 
be witnessed if the effects relating to fiscal or monetary policy have been modeled. 
An expansionary fiscal policy decision employed by the government to boost the economy with 
an increase in government spending will have changes in output, interest rate and exchange rate. 
Based on this decision to increase the government spending, a series of actions will follow: 
(1) An increase in government spending increases the output, at a given interest rate 
(2) IS curve shifts is shifting to the right whereas the LM curve is not affected 
(3) There is a new equilibrium with higher output and higher interest rate (demand for money 
increases with higher output) 
(4) An increase in interest rate leads to appreciation (increase in the exchange rate) 
With the mechanism of fiscal policy, the government of a country can influence and interact 
with the market by employing different instruments. The same happens by taking monetary 
policy into consideration. Monetary contraction, another favorable policy mechanism, aims to 
achieve the same goal as before. A decrease in the money stock leads to an increase in the inter-
est rate as the LM curve shits up without affecting the IS curve. An increase in the interest rate 
leads to adjustments in the exchange rate – in this case also appreciation. 
These examples show that national banks employing a floating exchange rate policy are auton-
omous in terms of monetary policy decisions and may not only intent to influence the macroe-
conomic development of their country through the financial market. Beside these instruments of 
the business cycle policy (consisting of fiscal and monetary policy), a national bank has further 
mechanism to support the countries development by, for example, considering the growth poli-
cy. The regulation of the labor market can be used in order to increase the structural output and 
steer the macroeconomic development without interfering with the financial market. 
3.1.2 Fixed Exchange Rates – The Short Run 
In reality, many countries and national banks follow clear exchange rate targets and use mone-
tary policies to achieve them. These targets could be specific values, bands or ranges. As al-
ready mentioned in the introduction, the IMF describes different exchange rate arrangements, 
which will be explained in the next chapter. If a country decides to peg their currency, this does 
not mean that the exchange rate in this country never changes. Adjustments do still occur, but 
are more of a rarity. Mostly, various countries peg their currency to the U.S. dollar, the euro or 
even to a basket of foreign currencies (Blanchard et al., 2013, p. 153). In this chapter, the author 
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will highlight the most significant changes in monetary and fiscal policy decisions initiated by 
the government, concerning a fixed exchange rate.  The examples will be discussed from the 
short run perspective. The author will then address adaptions in the medium term. 
It is crucial that the interest rate parity condition holds in both a floating or fixed economy. If 
the equation from the interest rate parity holds and the country pegs the exchange rate (𝐸𝑡 = ?̅?), 
the future expected exchange rate must be equal (E𝑡+1
𝑒 = ?̅?) which leads to the following rela-
tion:  
(1 + 𝑖𝑡) = (1 + 𝑖𝑡
∗) →  𝑖𝑡 = 𝑖𝑡
∗ 
Investors will ask for identical interest rates in both countries if they believe that the financial 
investors and foreign exchange markets are holding their position on the market. As well as the 
interest rate, the equilibrium condition of the supply of and demand for money is also an im-
portant factor to consider in this context. Due to the same requested interest rate (domestic and 
foreign), the following condition has to be adopted: 
𝑀
P
= 𝑌𝐿(𝑖𝑡
∗) 
The above mentioned context can also be used in the following example. Under flexible ex-
change rates, the central bank was able to increase the interest rate and take the appreciation 
without influencing on the money supply. In this case, the central bank must protect the stable 
exchange rate in order to ensure the desired conditions. This means that the central bank has to 
adjust the nominal money (increase money supply) by the same amount as the demand for mon-
ey due to the higher output. Without considering this modification, the domestic interest rate 
would exceed the foreign interest rate, which in turn would lead to an appreciation and violate 
the interest rate parity condition (Blanchard et al., 2013, pp. 154–155). 
A country that decides to peg their exchange rate must also consider and eventually discount 
other inefficient monetary policies. For this reason, the author will also address the fiscal policy 
under fixed exchange rates to clearly identify the different possibilities. Previously, while con-
ducting the interplay in the IS-LM model, steady movements in the equilibrium and adjustments 
in the interest rates and exchange rates are the expected results under flexible exchange rates. As 
has already been discussed, a central bank must not allow the currency to appreciate or depreci-
ate under fixed exchange rate. Again, a possible fiscal expansion such as the increase of the 
output through government spending will cause the corresponding IS curve to the right. In order 
to avoid higher interest rates, the central bank must counteract this increased demand for money 
by raising the money supply. The latter action affects the LM curve and therefore there is a 
downward shift in the new equilibrium with the same level of interest rate as before, but with an 
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even higher output. With this in mind, the theory shows clearly that the fiscal policy is more 
powerful under fixed exchange rates than under flexible exchange rates. 
Taking everything from chapter three into consideration and comparing the different develop-
ments under the flexible or fixed exchange rates, one might ask the reason for which a country 
should fix their currency. Different aspects argue against fixed exchange rates and can be sum-
marized as follows: 
(1) Running out of instruments in order to boost the economy (only fiscal policy is effective) 
(2) Implementation of fiscal policy leads to higher trade deficit (monetary policy not possible) 
(3) Loss of effective tools to adjust trade imbalances 
(4) Loss of control of interest rate in conjunction with matching foreign interest rate move-
ments 
Based on the short-term perspective, it seems that the choice of fixed exchange rate arrangement 
makes less sense and is associated with a multitude of disadvantages. Nevertheless, by compar-
ing the different countries and their exchange rate selection, it is clear that that many countries 
continue to employ a fixed exchange rate arrangement. The fact that countries are still employ-
ing this system indicates that there are indeed advantages to pegging a currency, but on a longer 
timescale. Therefore, the author will also consider the medium run in an open economy to illus-
trate how the differences between the two arrangements disappear. 
3.1.3 The Medium Run 
The previous chapter examined how the flexible exchange rate regimes dominate fixed ex-
change rate regimes. A country that operates under fixed exchange rates and perfect capital 
mobility sets the monetary policy aside, why should that approach be taken? Taking the medium 
perspective into consideration could reveal an obvious answer. Using the equation of the real 
exchange rate relationship, is seems that adjustments are possible in the medium run even if the 
nominal exchange rate is fixed. These adjustments can be done by changing the domestic price 
level using the equation below:  
ε =
?̅?𝑃
𝑃∗
 
This theory proves that regardless of the exchange rate regime, the economy achieves the same 
real exchange rate and output in the medium run. The above equation shows a real appreciation 
will occur if the domestic price level, P, shows a reaction and will appreciate as long as the for-
eign price level, P*, is given. This sort of increase in the price level affects the aggregated de-
mand because domestic goods are more expensive than foreign goods, which leads to a decrease 
in output. This situation describes the initial position as the short run equilibrium in the AS-AD 
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model. In order to understand the process of adjustments, the current output has been compared 
to the natural level of output. The natural level of output defines the determined output in the 
medium run, which means that the aggregated demand or the aggregated supply will move back 
to this point over time. As long as the output is below the natural level of output, the expected 
price level will be higher than the price level. The aggregated supply curve therefore shifts 
downwards over time, which means that the price level will decrease until it has returned to the 
natural level. As well as the decreasing price level, there is also a steady depreciation, which 
leads to an increase in the output. In order to illustrate this behavior in a mathematical way, the 
following equation shows the definition of the aggregated supply: 
𝑃 = 𝑃𝑒(1 − 𝜇)(1 −
𝑌
𝐿
, 𝑧) 
The aggregate supply shows in the above equation states that the price level, P, depends on the 
expected price level, 𝑃𝑒, and also on the level of output, Y. An important property of this equa-
tion is that an increase in output leads to an increase in the price level and can be explained as 
follows (Blanchard et al., 2013, p. 190): 
(1) Higher output supports the employment market, which leads to a decrease in the unem-
ployment rate. 
(2) As a consequence, nominal wages will increase, which has also a positive effect on the 
price setting power by firms and therefore an increase in the price level is given. 
The possible adjustments of the price level in the medium run suggest that the exchange rate 
regime a country is set does not limit their actions entirely. However in the short run, it does. 
Nevertheless, fixed exchange rates have also a higher sensitivity to crises, as the author will 
discuss in the next chapter. One of the main arguments against flexible exchange rates is the 
difficulties it presents when a country is confronted with high exchange rate fluctuations. These 
fluctuations could be difficult to control with a monetary policy (Blanchard et al., 2013, p. 277). 
3.1.4 Exchange Rate Crises 
The protection of fixed exchange rates can result in an inflexible economy because central 
banks consciously abandon two macroeconomic instruments: interest rate and exchange rate. It 
is consequently more difficult to react to shocks which could in turn lead to exchange rate cri-
ses. Furthermore, there is also a risk of possible interest rate adjustments on the part of foreign 
countries. As a result, the affected country is forced to adapt and could face devastating conse-
quences. The argument behind this phenomenon is the interest rate parity theory in which the 
country could face potential economic downturn (Oliver Blanchard & Illing, 2014, p. 607).  
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In that respect and in order to support the outlined theory, a practical example will illustrate and 
emphasize the pressure put on countries under a regime of fixed exchange rates. The EMS, 
which was briefly explained in the introduction, was a system in which a single country could 
not adjust interest rates individually if the other countries did not also change their interest rates. 
Due to this divergence of macroeconomic goals, the central bank of Germany was forced to 
increase their interest rates due to strong growth (rise in demand) and possible overheating of 
the economy. Whilst Germany was suffering from strong growth and possible overheating, the 
other countries were also forced to make less attractive adjustments due to the increased interest 
rates. Subsequently, a strong decrease in demand and production occurred, due to the high nom-
inal and real exchange rates in order to fight against the parity. Different countries were con-
fronted with a distinct weakening of the economy and two exchange rate crises 1992 and 1993 
respectively, were the expected consequences (Blanchard & Illing, 2014, p. 608). 
In a country with a fixed exchange rate, the domestic currency may become overvalued in 
which case the country could face a real depreciation. As a result, financial investors may con-
sider adjusting the exchange rate. As mentioned in the previous chapter, this can be accom-
plished in the medium run without targeted adjustments. But it is possible, and acknowledged 
by financial investors, that the government may use a more pragmatic method to solve the eco-
nomic situation. Overvaluation occurs when the nominal exchange rate of a country is pegged to 
the currency of a country with a lower inflation, because domestic goods become more expen-
sive than foreign goods as a result. Time is a crucial factor in this economic context (Blanchard 
& Illing, 2014, p. 626). 
However, if the central bank and the government want to maintain an overvalued exchange rate, 
they have to convince investors and markets that they do not intend to devalue. They use public 
mass media in order to communicate clearly and emphatically, that they are committed to the 
existing parity. It is important to consider that this line of defense is often difficult because such 
pledges are just words without actions and therefore worthless to investors. If the strategy fails 
to make the value of the currency publically credible, there is a high risk of currency crises. In 
this case, the government is faced with two aims that must be fulfilled: The central bank must 
not only raise the interest rate to maintain parity, but must also fulfil the expectations of the 
market and the devaluation. Maintaining the parity can become very costly based on the high 
interest level, which could have a significant negative impact on demand and production and a 
possible economic recession (Blanchard & Illing, 2014, p. 626). 
3.1.5 Conclusion 
Based on the covered theory, it can be concluded that from a macroeconomic perspective, the 
flexible exchange rate regimes dominate the fixed exchange rate regimes. Whilst this conclusion 
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appears to support economists’ theories, there are two clear exceptions: On the one hand, a 
country with a regime under fixed exchange rates might be better off when working with a 
group of countries that are already well integrated and that have similar economic conditions. In 
these circumstances, the necessity of a combined monetary policy may not lead to considerable 
restrictions. On the other hand, if a countries’ central bank does not manage the monetary policy 
correctly, the country could end up with a misleading credibility rate. In the latter case, a 
stronger form of fixed exchange rates, e.g. currency board or dollarization could be interesting 
alternatives. 
3.2 Choice of the Exchange Rate Arrangements 
As already mentioned in the first chapter, for the statistical analyses in this master thesis the 
author distinguishes between two different exchange rate arrangements: fixed and flexible. Nev-
ertheless, as the classification of the IMF is structured into different types and categories, the 
author intends to briefly address these different arrangements. The idea behind the IMF’s meth-
odology is to provide consistency of exchange rate classifications across countries. They also 
aim to improve transparency of the IMF surveillance in this area.  
 
Table 6: Detailed Classification of Exchange Rate Arrangements (IMF, 2016, pp. 46–48) 
Hard pegs 
Exchange arrangements 
with no separate legal tender 
A country can officially use another one’s currency and further gives 
away its capacity of using monetary policies. As stated by the IMF, “the 
currency of another country circulates as the sole legal tender (formal 
dollarization)” (2016, p. 46). 
Currency board arrangement The domestic currency is exchanged for a specific foreign currency at a 
fixed exchange rate. The traditional central bank functions such as mone-
tary control are eliminated (IMF, 2016, p. 47). 
Soft pegs 
Conventional peg / Pegged 
exchange rate within hori-
zontal bands 
A country pegs its currency at a fixed rate to another currency. There is 
no commitment to irrevocably keep the parity, but the formal arrange-
ment must be confirmed empirically: A fluctuation within a range of 
±1% around the central rate or the max. / min. value of the spot market 
exchange rate must be within a margin of 2% for at least six months. The 
authorities are responsible for complying the regulations, otherwise they 
might intervene directly (with sale or purchase of foreign exchange in the 
market). (IMF, 2016, p. 47) 
Stabilized arrangement This system contains a spot market exchange rate that fluctuates within a 
range of 2% for six months or more and it should not float. It is allowed 
to make some adjustments without breaking the required terms (IMF, 
2016, p. 47). 
Crawling peg / Crawl-like 
arrangement 
Exchange rate with a fixed bandwidth but no official target rate. The IMF 
states, “The currency is adjusted in small amounts at a fixed rate or in 
response to changes in selected quantitative indicators” (2016, p. 17). 
The adjustments take place regularly according to political decisions. 
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Floating regimes 
Floating Floating exchange rates are market determined, without influencing the 
path of the rate. Just some interventions in order to prevent excessive 
fluctuations in the exchange rate are allowed (IMF, 2016, p. 48) 
Free floating “A floating exchange rate can be classified as free floating if intervention 
occurs only exceptionally and aims to address disorderly market condi-
tions” (IMF, 2016, p. 48). 
Residual 
Other managed arrangement This category is a residual and is only used when the exchange rate ar-
rangement does not fit with any other mentioned systems. 
Table 6 shows two extreme systems as well as arrangements with various degrees of commit-
ment to an exchange rate target. These types of hybrid form exchange rate regime typically 
make sense for countries with higher domestic inflation rates than their trade partners. Pegging 
their nominal exchange rate against the currencies of their trade partners would lead to a contin-
uous real appreciation (scenario as discussed in the chapter 3.1.3 The Medium Run). The conse-
quences would be that these countries would lose their competitiveness. In order to avoid this 
situation, countries choose the system crawling peg. 
3.2.1 Impossible Trinity 
The decision of whether to fix or to float the exchange rates has further implications and is 
mostly dependent on the exchange rate policy of a country. The country must accept any re-
strictions when implementing their exchange rate arrangement. According to the “Impossible 
Trinity”, a country cannot have an independent monetary policy, an open capital account and a 
fixed exchange rate at the same time (Rickards, 2015). The properties of the “Impossible Trini-
ty” can be applied to a typical trade-off situation where the country follows two of the three 
conditions. It is therefore, referred to as a ‘trilemma’ as it describes the impossibility to simulta-
neously achieve the features all at the same time. With this in mind, countries have to make a 
decision about which conditions they will focus on in their implementation of the exchange rate 
strategy. The following figure 3 shows the different policy goals and choices. A country has to 
sacrifice one goal in order to attain the others.  
Generally, in order to find the most appropriate policy, Mankiw (2016) recommends that na-
tions should deal with the following thoughts (2016, p. 394): 
(1) Uncertainty in exchange rate fluctuations and volatility 
(2) Waiving monetary policy in order to ensure domestic stability  
(3) Isolation from the outside world in terms of financial markets and capital flows 
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The first implication of this theory is the condition of an independent monetary policy. In other 
words, a central bank can act freely and independently without the consent of other countries. If 
they want to boost the economy, they may decide to decrease the interest rates independently, 
even though other countries want to prevent price increases. The second implication of the “Im-
possible Trinity” is the fixed exchange rate, which implies that the value of a currency is pegged 
against another currency. The last implication of this theory is the open capital account. It exam-
ines the capability of investors to make money, stock, bonds or direct foreign transactions with 
other countries as easily as possible, avoiding harsh restrictions. The possibility of having full 
access to foreign markets, transactions, and converting money back to the domestic currency at 
any time is the main idea behind an open capital account. But if a central bank tries to control 
the capital, the foreign market is not open for investors and therefore, the central bank retains 
control of the money (Rickards, 2015). Based on figure three there are three possible policy 
choices given: The first choice of a floating exchange rate, as the USA has followed in past, can 
be reached by an independent monetary policy in combination with the open capital account. 
This means that it is impossible to hold the exchange rate fixed. The second choice of no mone-
tary policy autonomy is the interaction between fixed exchange rate and free flows of capital. 
With this in mind, a country such as Hong Kong is consequently dependent on the other coun-
try’s monetary policy due to their peg. The third choice of capital control of a nation allows a 
fixed exchange rate and an independent monetary policy. An example of such restrictions in the 
international flow of capital can be found in China. In this case, a country acts nearly in a closed 
economy and due to their demarcation they are able to change the domestic interest rates inde-
pendently of the world interest rate (Mankiw, 2016, p. 394). 
  
Policy goal 3:  
Open Capital Account 
Policy goal 2:  
Fixed exchange rate 
Policy choice:  
No monetary policy autonomy 
Policy choice: 
Capital control 
Policy goal 1:  
Independent Monetary Policy 
Policy choice:  
Floating exchange rate 
Figure 3: Impossible Trinity (Mankiw, 2016, p. 393) 
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4 Empirical Analysis of Exchange Rate Arrangements 
After the theoretical background of the different exchange rate arrangements, this chapter con-
tains an empirical study with the aims to identify on the one hand how the science of the ex-
change rate arrangements can be distinguished, and on the other hand which exchange rate sys-
tem is appropriate in a given context. Based on the research question and the corresponding sub-
questions, the focus of this chapter lies firstly on the link between exchange rate arrangements 
and macroeconomic growth during normal market conditions. In this chapter, the author also 
identify differences between the two groups of countries as defined in the introduction as devel-
oping / emerging markets and advanced countries. It might be possible that empirical evidence 
shows that one group of countries is better off with a specific exchange rate arrangement. In a 
further study the author also takes special market situations, meaning financial crises or macroe-
conomic vulnerability, into account. This additional study will be carried out in order to identify 
any evidence suggesting that a specific exchange rate arrangement is more appropriate in diffi-
cult market circumstances to boost the economy faster or to absorb financial turbulences in a 
more effective manner. It is important to note the large number of current economic theories, 
academic literature and scientific papers. With this in mind, the author only examines subjects 
that are relevant and interesting regards the title of the master’s thesis. 
4.1 Determinants of the Choice of Exchange Rate Regimes 
The overall development of countries in an open economy is dependent on various economic 
determinants, but one of the most important factors is the price of exchange rates. Not only do 
these prices affect the flow of capital, services and goods within each country, they exercise also 
pressure on the balance of payments, inflation and several other macroeconomic variables. It is 
therefore necessary to choose the correct exchange rate regime in order to ensure competitive-
ness, stability and growth (Yagci, 2001, p. 1).  
By focusing on the selection process, it is important to acknowledge the different dependent 
criteria in this context. As a basic adjustment, the regime has to be suitable and well balanced 
with a countries economic purpose, goals and interests. In order to support countries in their 
decision, the following factors should be a founding part of the process (Yagci, 2001, p. 1):  
(1) Specific country circumstances (such as size and openness to trade and financial flows; 
structure of production and exports; financial development; history of inflation) 
(2) Policymakers‘ preferences 
(3) Political conditions 
(4) Credibility of its policy makers and institutions 
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The choice of a suitable exchange rate regime for countries, whether in advanced or emerging 
market / developing countries, is based on a variety of factors, as well as the importance of these 
factors. The selection of an appropriate arrangement is therefore a common theme not only in 
the macroeconomic context, but also in international finance. Generally speaking, it can be said 
that there is no ‘golden rule’ to determine the perfect exchange rate regime and more important-
ly there is no single exchange rate arrangements that fits all countries (Yagci, 2001, p. 1). 
Frankel (1999) also addresses this consensus and points out that even the circumstances for a 
given country are subject to change and with this transformation, also the regime (Frankel, 
1999, p. 2). 
The second point mentioned in the above list, policymakers’ preferences, is related to trade-offs 
among the policy goals. Like every part of the decision making process, each possibility has to 
be proved carefully because behind each regime there are opportunities, risks and costs but also 
benefits. With the corresponding table 7, the dependencies of various factors are listed: 
 
Table 7: Trade-Offs in Selection an Exchange Rate Regime (Yagci, 2001, p. 8) 
 Floating          
(independent floating, 
lightly managed float) 
Intermediate   
(managed float, crawl-
ing broad band) 
Soft Peg      
(crawling narrow band, 
crawling peg, pegged 
within bands, fixed 
peg) 
Hard Peg       
(currency board, 
currency union / 
dollarization) 
Stability - - + - + + + + 
Misalignment + - + + + - + + 
Vulnerability to 
Currency Crisis 
+ + + + - - + + 
Vulnerability to 
Shocks 
+ + + - - - - - 
Independence of 
Monetary Policy 
+ + + - - - - - 
 
The first group of floating regimes has three distinct advantages. First of all, under floating ex-
change rates a country is resilient to currency crisis and shocks, and the central bank has the 
ability to follow an autonomous monetary policy. These benefits are linked to the instability of 
the exchange rates due to high volatility in the short and medium run, as well as the possible 
fluctuations according to the misalignment. Both disadvantages are associated with costs and 
uncertainty. On the other hand, there is the classical hard peg regime, which provides full stabil-
ity and credibility for a monetary policy associated with low transaction costs. Nevertheless, 
countries under hard peg will suffer from the loss of independent monetary policy. The hybrid 
forms in the center of table seven have their individual advantages and disadvantages. In partic-
ular, worth noting is the vulnerability issue to currency crisis under a soft peg, because countries 
that are open to international capital flows are prone to crisis due to their inability to secure 
stability. Moving to a greater flexibility regime, such as intermediate, might be more appropri-
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ate in this case in order to absorb the risk of possible currency crisis (Yagci, 2001, p. 8). This 
issue will be discussed in more detail in a later chapter. 
Besides these factors in table 7, other issues such as policy activism, discipline and credibility, 
are also important in the selection of an exchange rate arrangement. In general, the degree of 
policy activity under floating regimes is greater than in all other variations. As already men-
tioned in the theory section, the market determines the real and nominal exchange rates based on 
supply and demand, because they are endogenous variables. In other words, the government and 
the central bank do not take an active role in the price determination at all. Occasionally there 
are some small interventions but these are generally not intended to defend a certain level of the 
exchange rate. These interventions may take place in order to calm and stabilize the financial 
markets. Yagci makes a comparison to explain these small interventions, using the expression 
“leaning against the wind” (2001, p. 9). Conversely, under a pegged exchange rate, the value 
generally does not vary and if it does varies, it will only be within marginal levels. The fixation 
of the central bank is additionally a strong commitment intended to maintain the parity. In this 
case, the government must know the appropriate value of the real exchange rate regime to main-
tain a stable economy (Yagci, 2001, p. 9). 
4.2 Linkage between Exchange Rate Regime and Macroeconomic Growth 
The aim of this section is to present arguments for the linkage between the exchange rate regime 
and macroeconomic growth, due to the fact that the economic theory does not examine how the 
choice of an exchange rate regime and notably how the exchange rate peg influences growth in 
great detail. This might be more an empirical question, but the topic is one of the most contested 
themes in macroeconomic policy. Theoretically and as seen in the fundamental part of the the-
sis, the choice of exchange rate arrangements may not influence the economic growth in the 
medium run. This can be seen directly, through the effects on adjustments to shocks, and indi-
rectly, through influences on other variables which determines performance such as investments 
or international trades (Bailliu, Lafrance, & Perrault, 2002, p. 1). In their study, Levy-Yeyati 
and Sturzenegger (2003) argue that even if a correlation between exchange rate regimes and 
growth has been implied by the literature, this does not guarantee indisputable indications 
(Levy-Yeyati & Sturzenegger, 2003, p. 1173). 
Only a few scientists have investigated the link between exchange rate regime and macroeco-
nomic growth in a cross-country context. Based on Ghosh, Gulde, Ostry and Wolf (1997), they 
identified in their study “Does the Nominal Exchange Rate Regime Matter?” only a weak link 
between exchange rate regime and output growth by covering 140 countries over a time period 
of thirty years (Ghosh, Gulde, Ostry, & Wolf, 1997, p. 4). The scientists conducted a mean and 
standard deviation comparison across the selected countries according to their methodology. 
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Further examination of the results of the descriptive analyses showed that the choice of the ex-
change rate systems has just a slight impact on economic growth. More precisely, this means 
that under flexible exchange rates, there was a marginal higher GDP growth detectable (A. 
Ghosh et al., 1997, p. 24). Several other empirical studies have been previously conducted by 
other researchers, all with contradictory results. In order to establish a solid foundation for this 
study, the author reviewed the current state of research concerning the effect of exchange rate 
regimes to the connected growth. 
Baxter and Stockman (1989) with their empirical study about the exchange rate regime effect on 
growth compared 49 countries from 1946 to 1984. The descriptive analyses showed no visible 
effect, proving that there is no relationship between real aggregates and exchange rate system 
(Baxter & Stockman, 1989, p. 28-29). Despite the fact that theories and relevant models indicate 
that different macroeconomic measures and figures are influenced by the exchange rate system, 
the author detected weak evidence in their study: they were not able to confirm that the ex-
change rate system is an significant factor for growth (Baxter & Stockman, 1989, p. 29).  
Mundell (1995) also made a comparison between the average growth rates between two periods 
based on United States data. The first was the time of fixed exchange rate system (1947-67 gold 
dollar) and the second was the time of exchange rate under the generalized floating (1968-93 
paper dollar). He discovered that all visible variables (real GDP growth, productivity, inflation 
rate, unemployment rate a.s.o.) performed stronger under the exchange rate system of the 
pegged currency (Mundell, 1995, p. 31). 
Moreno (2000), another economic scientist, also investigated how the regime affects GDP 
growth. He published two different studies in 2000 and 2001, respectively, where he focused 
firstly on East Asia countries and secondly on developing countries from 1974 to 1999. Moreno 
examined whether economies perform better under a fixed exchange rate regime. Pegging the 
currency within this observation period was worthwhile in both group countries as the results 
support the view of Moreno. Real growth was higher by 1.1 and 3 percentage points respective-
ly. Nevertheless, he claims that independent of the test statistics and the existing correlation, the 
results deliver insufficient confirmation about an existing causality effect (Moreno, 2000, pp. 
48–63, 2001, pp. 17–29).  
All of the empirical studies analysed up to this point in the literature review have used descrip-
tive analysis to obtain an appropriate result. At the turn of the millennium, different scientists, 
including Levy-Yeyati and Sturzenegger (2003), Edwards and Levy-Yeyati (2003), Husain, 
Mody & Rogoff (2004), Garofalo (2005), and Dubas et. al. (2005), took other approaches into 
account, namely pooled and single regression models by using OLS, in order to assess the rela-
tionship between exchange rate regimes and growth. It is worth noting to present the findings of 
other authors which show evidence of a linkage. These authors observed other group of coun-
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tries over different time periods which could account for the disparity. But a more likely expla-
nation of the different findings is the individually defined exchange rate arrangement classifica-
tion of the featured countries. 
Levy-Yeyati and Sturzenegger (2003) present interesting results in their study “To Float or to 
Fix: Evidence on the Impact of Exchange Rate Regimes on growth”, which investigated the 
effect of hard pegs on growth. As previously addressed, how the authors defined the exchange 
rate regime classifications is of high importance. In their paper, they lean towards a de facto 
classification of exchange rate arrangements based on a technique defined as cluster analyses. 
The goal of this methodology is to form groups of countries according to their observable be-
havior based on factors with a close relation to the exchange rate policy, namely: exchange rate 
volatility, volatility of exchange rate changes and volatility of reserves (Levy, p. 1175). They 
modeled the subject with a sample, composed of 183 countries in the post-Breton-Woods era 
(1974-2000) and discovered on the one hand that a connection exists between the two factors 
and on the other hand that the results has to be distinguished between the group of developing 
countries and industrial countries. The test result of the latter group of countries states that there 
is no statistical evidence that the arrangements have any significant impact on growth. Despite 
the fact that no empirical relationship is detectable within this group, the researchers found out 
that a negative linkage between exchange rate arrangements and economic growth is evident 
when considering nonindustrial countries. In other words, this means that developing countries 
have slower growth under an arrangement with less floating exchange rates and that these find-
ings does not hold for industrial countries (Levy-Yeyati & Sturzenegger, 2003, p. 1174). 
Edwards and Levy-Yeyati (2003) results echoed those of Levy-Yeyati and Sturzenegger (2003), 
concluding that: “(…), countries with a fixed exchange rate regime have had a lower rate of 
growth of GDP per capita ranging between 0.66 and 0.85 percentage point per year, than coun-
tries with a flexible regime” (Edwards & Levy-Yeyati, 2003, p. 14). A possible explanation for 
their similar findings could be that they used the same specifications and the same country sam-
ple but with a one year longer time frame as in Levy-Yeyati and Sturzenegger (2003) in order to 
analyze the same scientific question. A further and comparable study, published by Husain, 
Mody & Rogoff (2004), must be addressed in this context, as they also used the same specifica-
tions but with another observation period and another exchange rate regime classification. The 
researchers tried to find statistical evidence for the relationship between pegs or floating and 
economic growth for two different groups of countries, based on 158-country sample with con-
sideration in using de-jure exchange rate arrangement classifications over a period of 1970-
1999. Due to the fact that the results were mostly statistically insignificant, a well-founded con-
clusion cannot be drawn. Nevertheless, based on their analyses they identified some favorable 
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potential to holding the exchange rate regimes flexible in advanced economies (Husain, Mody, 
& Rogoff, 2004, p. 25). 
By considering the covered scientific studies so far, it is difficult to find the most appropriate 
arrangement due to the macroeconomic variables which influence a country’s choice. Huang 
and Malhotra (2004) also began some analyses in this area, focusing on the choice of regime 
and economic growth rate for developing Asian and advanced European countries. In this con-
text, a special focus lies on the effects of the level of development of the selected countries. For 
this reason, they used de facto classification for 12 developing economies from Asia and 18 
developed (advanced) countries from Europe from 1976 to 2001 (Huang & Malhotra, 2004, p. 
8). The selection of the corresponding countries is based on the level of attention paid to the 
level of macroeconomic development. They were able to detect a dependency between the sig-
nificance of the choice of the exchange rate arrangement for economic performance and the 
level of development of an economy. Based on the investigated Asian economies, it is impossi-
ble to determine an appropriate regime, as both fixed and managed float disclose the highest 
growth rates. Nevertheless, the authors argue that developing and emerging markets (in this case 
Asia) should consider other factors, such as level of development, capital market development 
and capital account, when choosing a regime (Huang & Malhotra, 2004, pp. 12–16). By focus-
ing on the other observation group, defined as advanced European countries, there is statistical 
evidence that no relationship is given and therefore the choice of arrangements has no influence 
on the target group. In fact, they identified a possible positive relationship between more float-
ing exchange rate arrangements and economic growth, but the statistical significance does not 
support this idea, instead presenting very low R-squared. Due to a weak check of the robustness 
of the models, it could be difficult to give a definite answer (Huang & Malhotra, 2004, pp. 17–
21). 
It has been noted that a specific conclusion of the reviewed empirical studies is not possible, due 
to the existence of different groups of studies. While a certain group of qualified scientists 
found that arrangements under flexible exchange stimulate growth, whereas pegging a currency 
has no influence at all, and others conclude that pegging is more appropriate for the stimulation. 
Hence, a further group is not able to make a clear statement about the linkage between the 
choice of exchange rate regime and growth. It is therefore not possible to reach a conclusion due 
to unambiguous results. Reasons can be found in relation to errors in the classification of the 
exchange rate arrangements (Levy-Yeyati & Sturzenegger, 2003). The next section will place 
more emphasis on the two groups of countries as defined in the introduction, in order to identify 
empirically relevant perceptions about which exchange rate regime might be the most appropri-
ate. Here, it should be noted that due to the use of two groups of countries, the findings are just 
generalizations.  
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4.2.1 Emerging Market / Developing Countries 
The classification of a country as well developed or not can be defined according to different 
determinants. But the most common indicators for the evaluation are GDP per capita, per capita 
income, level of industrialization, infrastructure and general standard of living. Generally, 
emerging market and developing nations is a broad term that includes countries that are less 
industrialized and have a low per capital income level. Additionally, they tend to be in the pro-
cess of industrialization and have limited to technological capacity. In general, the development 
of an emergent market country requires consistency. In other words, volatile exchange rates 
have some negative aspects because it creates uncertainty, which is not conducive for the 
growth strategy. Beside the uncertainty issue, high fluctuations can also influence transaction 
costs, interest rates, inhibit international trade and investment. With this in mind, it seems that a 
suitable exchange rate arrangement for emerging market / developing countries can be found 
more on the right side of the spectrum as listed in table 7. Yagci argues in his study about 
“Choice of Exchange Rate for Developing Countries” that soft pegs deliver the best fit for such 
countries (2001, p. 7) . The scientist's assertion is supported by various facts but the most accu-
rate argument can be found in the openness of a country; countries with limited access to inter-
national capital markets and less diversified production and exports perform better with less 
flexible arrangements. This argument is supported in the findings of Husain, Mody & Rogoff 
(2004). They constitute those countries that do not have full access to international capital mar-
ket and that are under a peg exchange rate arrangement show not only low inflation rates, but 
also high exchange rate arrangement durability. The authors were surprised by the good perfor-
mance in this environment, but it seems that such countries acted as a result of resilience 
(Husain et al., 2004, p. 1). 
On the basis of various fixed exchange rate regimes that collapsed in the 1990s, the question 
about an appropriate exchange rate arrangement for developing and emerging market countries 
is highly debated. Given that previous academics had recommended a move towards pegging a 
currency, Bailliu, Lafrance & Perrault (2001) did some further research that dealt with the unan-
swered question of which extreme regime fits best. In their study, they tested different hypothe-
ses about the link between exchange rate regimes and growth by using a specific sample con-
sisting of 25 developing and emerging market countries over a period of 15 years. The findings 
can be summarized as follows: in countries that have no restrictions on capital movements, the 
authors found statistical evidence of a positive linkage between flexible exchange rates and 
growth. Similar results appear if the financial markets of these countries are also well-
developed, although the positive effect of higher growth rates under floating exchange rates is 
not as strong (Bailliu et al., 2002, p. 2).  
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Nevertheless, despite the fact that Yagci (2001) and Bailliu et. al. (2001) came up with different 
findings: both studies have a decisive point in common. They both argue that their results are 
associated with access to international capital markets. If there is no limitation given (high de-
gree of involvement with international capital markets), flexible exchange rates seem to have a 
positive impact on economic growth. Otherwise, with respect to limited access to international 
capital markets, a fixed exchange rate regime could be a profitable alternative due to relatively 
low inflation and higher durability in the exchange rate policy. 
Nonetheless, the current literature and scientific approach has displayed a variety of opinions of 
exchange rate regimes. Some favorable suggestions for emerging market and developing coun-
tries have been identified: On the one hand, pegging the exchange rate arrangement will gener-
ate a beneficial anchor for this group of countries, and this is associated with lower inflation in 
comparison to other regimes without cutting growth performance. On the other hand, a floating 
exchange rate arrangement is related to lower vulnerability to crisis and a central bank is able to 
react quickly and efficiently to external adjustments. 
In this context, it is also important to remember that the right choice of an exchange rate ar-
rangement can support the macroeconomic goals of a country. But it should be noted that the 
exchange rate issue is just one of various aspects within an overall macroeconomic policy. In 
order to visualize the development of the exchange rate regime, different trends and changes in 
the distribution over the past few years will be addressed and exemplified in the following fig-
ure:  
 
Figure 4: Distribution of Emerging Markets de facto Classification (IMF, 2017) 
Figure 4 shows the development of the de facto classification of Emerging Market Countries 
based on the IMF staff calculations. At the beginning of the 1990s numerous developing and 
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emerging market countries pegged their exchange rate to a strong currency, in particular to the 
dollar and to the deutsche mark, in order to stabilize their economies (A. R. Ghosh & Ostry, 
2009, p. 38). This can be seen in the distribution of the share of pegged exchange rate regimes 
had doubled within 5 years. The substantial increase in hard peg regimes would suggest that, 
since 2000, they have been once again considered a favorable regime. Another mentionable 
recognition is that countries have decided either to fix or to float their currency since the end of 
the 1990s. That development is consistent with the empirical awareness as scientists recom-
mended that emerging market countries should choose one of the two extreme regimes. 
4.2.2 Advanced Countries 
Advanced or developed nations are countries that are more industrialized and have a higher per 
capita income. In addition to having high per capita income and stable population growth rate, 
developed nations are also characterized by a highly developed economy with state-of-the-art 
standards in technological infrastructure in comparison with less developed nations. For this 
reason, the use of human and natural resources by the population is also an adequate indicator. 
According to the definition of advanced nations, however, they are already well integrated and 
mostly globally linked. In this case, the question arises if flexible exchange rate might be the 
most appropriate method for advanced economies due to their openness in trade and capital 
markets.  
Ghosh and Ostry (2009) believe that an intermediate exchange rate regime would support eco-
nomic growth mostly effective. Intermediates are generally characterized by their relatively 
inflexible nature, somewhere between fix and free float. Under both extremes, there are ad-
vantages and disadvantages. Despite the fact that a pegged regime leads to lower inflation, low-
er nominal and real exchange rate volatility and greater trade openness, these regimes are more 
fragile to exchange rate overvaluation, which affects a country’s competitiveness and therefore 
weakens economic growth. However, flexible exchange rates do mean a country is less suscep-
tible to overvaluation but reaches their limit to provide low inflation, reduced volatility, or bet-
ter trade integration (2009, p. 39). In their study, the same authors reported two main findings: 
Firstly, there is a link between intermediate exchange rate regime and faster growth perfor-
mance given. Secondly, under a pegged currency, a country will likely enjoy better growth per-
formance than under flexible regimes. The latter point will help the country to avoid overvalua-
tion, but only if the country does not have competitive advantage. 
In contrast to Ghosh and Ostry, Yagci (2001) experienced that flexible exchange rate regimes 
are particularly important for medium and highly industrialized countries as well as some 
emerging market economies. These countries are characterized usually by having an import and 
export sector which is small compared to the GDP. Furthermore, their integration into the global 
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capital markets is sophisticated and they expulse diversification in production and trade (Yagci, 
2001, p. 7). In addition to these factors, they have also an expanded financial sector and the 
authority is able to execute an independent monetary policy based on their individual local tar-
gets and conditions (Yagci, 2001, p. 13). This is very important, especially for advanced econ-
omies, because it is the main instrument to manage and coordinate macroeconomic perfor-
mance. Husain, Mody & Rogoff have also found evidence that advanced economies should 
orient themselves towards flexible exchange rates on the one hand because they become richer 
and on the other hand because they are financially more developed (Husain et al., 2004, p. 1). 
Generally, after reviewing various academic research papers, the studies did not provide a clear 
statement about the most appropriate exchange rate regime for advanced economies. Levy-
Yeyati and Sturzenegger (2003) even discovered that a strong link between arrangements and 
macroeconomic growth had not been established (Levy-Yeyati & Sturzenegger, 2003, p. 1174). 
The following table shows the development of the exchange rate arrangements over the last 
thirty years: 
 
Figure 5: Distribution of Advanced Economies de facto Classification (IMF, 2017) 
In figure 5, one occurrence stands out. In 1999, the common currency (euro) was introduced and 
various countries adopted the euro. Since its introduction, these member states were classified 
as having a hard peg, although the euro fluctuates freely against other currencies. Since 1999, 
the proportion of the exchange rate regimes has remained stable in all countries using the com-
mon currency. By looking at the time period from 1980 to 1998, it is worthwhile noting that the 
majority of advanced countries chose an intermediate regime. This trend is consistent with the 
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results of Ghosh and Ostry (2009) who stated that under an intermediate regime, a country has 
significant advantages concerning growth performance.  
4.2.3 Comparison between Groups of Countries 
Taking everything into consideration, the main conclusion still stands that no single exchange 
rate regime is the perfect option for all countries, given their different circumstances. The mem-
ber states still have freedom of action in their choice of the optimal exchange regime, which 
forces countries to pay attention to their individual needs, and take into account the fact that the 
chosen regime must be credibly supported by policy measures and therefore has to be consistent 
with their choice. The question of which exchange rate regimes and which policies depends on 
the individual conditions of the specific country, particularly whether it is a developing country 
or an advanced nation. Although the increasing mobility of capital has prompted an increasing 
numbers of countries to make a clear decision of one of the two extreme solutions: fixing or free 
floating. However, it can also be seen that several of the empirical studies support other views. 
The selection of an exchange rate arrangement is also highly dependent on the size and level of 
integration of the corresponding country. The evaluation about what kind of factors may be 
essential for a sustainable development of a country must be carried out with special focus on 
current circumstances. 
Past distribution of the exchange rate regimes in the corresponding groups of countries has 
shown a continual switch of advanced economies from fixed and floating regimes since 1999. 
Interferences occurred due to the introduction of the euro in 1999 as different countries decided 
to join the union and peg their exchange rate. Only a few groups of countries decided to follow 
an intermediate regime, which can be seen in both observation groups. That was not always the 
case as the proportion of intermediate exchange rate regimes was significantly higher between 
1980 and 1998. This is also in line with both observation groups. A clear distinction can be 
made by focusing on the development of emerging market countries. Despite the fact that float-
ing exchange rate regimes are more prone to exchange rate crisis, there has been a clear shift 
towards more flexible exchange rate arrangements since 1999. As the proportion of floating 
regimes remains as stable as advanced economies in previous years, there is a slight decrease in 
flexible arrangements of intermediate regimes. 
4.3 Exchange Rate Regimes in Financial Crisis 
As mentioned in the previous section, an important factor in the selection process is how vul-
nerable the regime is to currency attacks and crises. The theoretical point of view states clearly 
that under a peg, it is difficult to react in case of a crisis due to the missing flexibility. In this 
section, it is the authors’ goal to detect which exchange rate regime is most likely to absorb 
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financial instabilities. Is it the flexible approach that allows an independent fiscal and monetary 
policy to exist in order to absorb financial instabilities? Or does the government pursue fixed 
exchange rates under the acceptance of dispatching autonomous monetary policy? Divergence 
can also be found in the field of scientific studies. The following section explains an objective 
and varying comparison of the current literature. 
A statement often used in the conducted studies of the connection between the vulnerability to 
financial crisis is that the susceptibility is much higher if a policy of fixed exchange rates is 
pursued. Yagci (2001), Bubula & Otker-Robe (2003), Ghosh (2009), Ghosh and Ostry (2009), 
and Gosh et. al. (2014) agree that the vulnerability to financial crisis is higher under less flexible 
exchange rate regimes compared to floating arrangements, and that this applies above all devel-
oping countries. This academic evidence confirms that there is a higher probability of a sharp 
fall in economic growth under pegged regimes. Researchers from the IMF has ascertained that 
not only approximately 75 percent of the crisis between 1990 to 2001 appeared under hard and 
soft regimes, but also that the frequency under pegged regimes is higher than under floating 
(Bubula & Otker-Robe, 2003, p. 11).  
Clarifications for such an unambiguous statement are based on various findings and can be 
summarized as follows: The first supporting argument focuses on the trade-off based on the 
impossible trinity issue. On the basis of the loss of the exchange rate as a monetary policy in-
strument under fixed exchange rates, a country will face higher difficulties in order to fight 
against external imbalances. This loss of the right to intervene on the market may lead to an 
overvaluation of the real exchange rate and therefore higher imbalances, which in turn may 
cause a currency crisis. The second argument addresses the possible occurrence of deflationary 
pressure on the domestic economy because a country is interested in not losing the competitive-
ness against foreign countries, but must reach its goal without a flexible nominal exchange rate. 
The third point is approaching the issue of the interest rate parity. If a country is missing the 
equality of the theory there might be more advantageous foreign interest rates, which can en-
courage domestic banks and institutions to take up more foreign loans. More capital inflow re-
sults from that action and it has even more pressure on the national currency (A. R. Ghosh, 
Ostry, & Qureshi, 2014, p. 8). Besides these factors, another important issue about the vulnera-
bility to crisis has to be stated in this context and is already discussed in the theoretical part, 
namely the problem of arising doubts about the credibility of the peg (Yagci, 2001, p. 11). Cred-
ibility can only be ensured by vehement defense from the government. If the government does 
not fully support the regime, there could be devastating consequences for the corresponding 
country. As a first reaction, inflows of capital stop immediately and the demand for internation-
al reserves increases. This sort of reaction could have a significant impact on defending the peg 
as it is cost-intensive (Yagci, 2001, p. 11). 
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Contrary to the other researchers mentioned in this section, Yagci’s study also documented that 
a mixed form of arrangements (intermediate regimes) can diminish the risk of currency attacks 
significantly if the such regimes are properly managed (Yagci, 2001, p. 13). Soft pegs are char-
acterized by their band system, and the central bank is forced to take action if the exchange rate 
moves outside of the required band. This situation enables financial speculators bet against the 
valuation of the exchange rate. It is possible that the assessed band is determined incorrectly and 
is therefore not credible or defensible. Such critical situations have to be avoided in order to 
reduce the risk of currency attacks. Yagci, is addressing issue recommended that the regime 
should not be implemented too strictly, but also not without full commitment. It should be ac-
ceptable to temporarily fluctuate outside of the barriers to keep the speculators away (Yagci, 
2001, p. 13). As this example shows, this situation occurs only if a band system has been an-
nounced and the authorities have their obligation to fulfill their promises. 
However, Bubula and Otker-Robe (2003) rebut this argument by referring to their statistical 
analyses of crisis frequency. Their results showed that countries under intermediate regimes had 
a significantly higher incidence of crisis than both extreme regimes. The authors are, however, 
also aware of the correct interpretation of the test results and they do not persist purely on their 
statistical findings. Consequently, they mentioned in their concluding remarks that beside the 
prevailing exchange rate regime they are various other influencing factors that determine the 
likelihood of currency crisis (Bubula & Otker-Robe, 2003, p. 19). On this point they do face 
also the issue of the durability of rigid regimes and they argue that: “Differences between the 
durability of various rigid regimes can in general be attributed to the nature of the accompany-
ing monetary system and consistency between exchange rate policy and other macroeconomic 
policies” (2003, p. 19). In this case, if any inconsistencies are present, a country is more fragile 
to speculative attacks. Eichengreen, Rose, & Wyplosz (1994) analyzed this sort of specific 
speculative attacks across 22 countries within an observation period from 1967 to 1992 and 
observed that intermediate regimes are more prone to banking crises (Eichengreen et al., 1994). 
In addition to these insights, Angkinand, Willett, & Colleges (2006) also see a higher probabil-
ity of financial crises under soft pegs and other intermediate regimes, but do not believe that 
exchange rate regimes are not the main direct driver of crises. These authors believe that ex-
change rate regimes instead have an indirect influence on banks’ excessive lending and borrow-
ing because an exchange rate regime with determined bands encourages banks to take more risk 
as the government guarantees to hold the exchange rate stable (Angkinand et al., 2006, p. 19). 
In contrast to Bubula and Otker-Rober, Ghosh and Ostry i.a., who all supported the view that 
pegged economies are most prone to growth collapse, Domac and Martinez Peria (2003) argues 
the opposite. In their study “Banking Crises and Exchange Rate Regimes: Is There a Link?” 
they were interested in whether the probability, cost and durability of possible crises are influ-
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enced by the choice of exchange rate regimes. For their descriptive analysis, the authors exam-
ined data containing advanced and developing countries and they found some particularly inter-
esting evidence, especially for developing countries. The main point that can be drawn from the 
analyses is that the likelihood of occurring banking crises in developing countries can be de-
creased by adapting a fixed exchange rate regime. They address the existing trade-off between 
credibility and flexibility in order to justify their results and recommend that credibility, in addi-
tion to fixed exchange rates, might support stability in financial troubles. Their findings also 
showed that as soon as a crisis erupts, there are much higher combined costs under fixed ex-
change rates. In this context, the costs are measured in terms of GDP growth (Domac & 
Martinez Peria, 2003, pp. 25–28). 
A practical example for the above explanations can be found by considering Argentina’s eco-
nomic situation under President Carlos Menem in 1989. Macroeconomic figures such as infla-
tion and output growth were out of control and the government - in association with the central 
bank - consequently decided in 1991 to fix the peso to the dollar with a hard peg, namely a cur-
rency board. The government pursued the objective to convince the financial markets and other 
participants to take their crucial role of making the fixed exchange rate more credible seriously. 
In order to reach their goal and also reduce the risk of a foreign exchange crisis, the use of a 
symbolic exchange rate, in this case dollar was purposely chosen. Following the initial introduc-
tion of the currency board, the economy recovered very well as a result of the rigid implementa-
tion of the hard peg. However, due to the fact that the dollar appreciated steadily against other 
currencies, the peso consequently also appreciated and made Argentina less competitive. More 
specifically, the demand for domestic goods decreased, which led to an overall lower output and 
furthermore the trade deficit increased at the end of 1990s. Consequently, Argentina found itself 
in a recession. The hard peg was not responsible for the recession, but the currency board made 
it difficult to fight against the macroeconomic pressure because lower interest rates and depreci-
ation was not an option under fixed exchange rates. As the economic crisis developed into a 
financial and exchange rate crisis in Argentina, and due to their domestic macroeconomic insta-
bilities (high amount of government debt, fear of debt default, demand of high interest rates, 
steadily increasing fiscal deficit), the likelihood of giving up the currency board increased, as 
did worries of devaluation. As soon as the credibility of the government was gone, the defense 
of the peg became very costly for the government due to very high interest rates and the peg was 
no longer acceptable. However, this is also what actually happened in 2002, as the government 
defaulted on part of its debt and allowed the peso float again (Frank, 2005).  
Divergent representatives of the ideal exchange rate arrangement have been covered in order to 
show which regime would most likely lead to an exchange rate crisis. As there is a predominant 
negative attitude to pegged regimes and soft / intermediate regimes, respectively, the author of 
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this master’s thesis again focus on the occasional aspects of floating exchange rate regime advo-
cates. Ghosh et. al. (2014) examined the bipolar prescription for regime choice, which means 
that emerging market economies may adopt either fixed, or flexible arrangements, but neglect 
intermediate regimes due to their higher likelihood of crises. The empirical results showed con-
sistency with the prescription, especially for floating arrangements as they have the smallest 
probability of vulnerability to crisis (A. R. Ghosh et al., 2014, p. 21). 
Ghosh and Ostry argued that: “Greater crisis susceptibility is a cost of more rigid exchange rate 
regimes. But countries with floating regimes are not entirely immune” (2009, p. 40). With this 
statement the authors aim to highlight that even less fixed exchange rate regimes reach their 
limits and can, of course, not prevent crises. Despite the fact that different studies confirming 
that in particular developing and emerging market countries with more openness in capital ac-
counts have a greater vulnerability to crisis such as debt crisis or banking crisis, Ghosh and Os-
try also highlight that crises which arises from credit booms are just as susceptible as flexible 
exchange rate regimes (A. R. Ghosh & Ostry, 2009, p. 40). One of the most prominent exam-
ples is indeed the global economic and financial crisis, which began in 2008. This crisis shows 
that floating exchange rates are not fully immune, as plenty of involved countries pursue this 
sort of regimes. Furthermore and to conclude the empirical review, the current studies do not 
see a link between the risk of growth crisis, which could be a dramatic fall in growth, and ex-
change rate regimes. But one can assume generally that a fragile financial sector is highly asso-
ciated with the disruption of the domestic currency (A. R. Ghosh & Ostry, 2009). 
4.4 Conclusion 
As defined in the introduction, this master’s thesis has focused on three different sub-questions 
in order to follow a clear structure. Before starting with the statistical analysis, the author would 
first like to conclude the findings of the theoretical and empirical analyses by answering the 
leading questions without taking the results from the descriptive part into account. 
(1) Which exchange rate regime has a significant impact on the countries’ performance and is a 
correlation detectable? 
In general there is no uniform and optimal exchange range regime for every country at any time. 
The selection of an appropriate exchange rate regime, whether fixed or flexible, is dependent on 
various factors, especially level of integration, openness of capital markets and the size of a 
country. The choice of a regime is a macroeconomic decision that should be in line with the 
overall objective and targets of a country as set by the government in cooperation with the cen-
tral bank, given that they are responsible for a rigid implementation. The determination of an 
exchange rate regime is therefore not an off-off decision but rather an ongoing process in order 
to ensure a sustainable development with special considerations to the prevailing conditions. 
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(2) Can differences be observed between the two groups (advanced and emerging market / de-
veloping countries) regarding the choice of exchange rate regime? 
The separation into two observation groups concerning the choice of exchange rate regimes 
would appear to make sense, given that the empirical analysis often distinguishes in the same 
way. On the whole, there are some obvious differences between the groups, in particular con-
sidering emerging market and developing countries. From a macroeconomic point of view, the 
best solution for these countries could be to take an arrangement with less flexible exchange 
rates due to the stability issue and required consistency in order to grow. However, there is a 
general trend that countries with a higher degree of openness and global interconnectedness are 
moving towards more flexible exchange rates.  
The same trend can be seen in advanced countries, albeit to a lesser extent. Through and since 
the introduction of the Euro, which is linked to the countries’ adjustment by pegging their do-
mestic currency to the Euro, the allocation of the arrangements has been balanced between fix 
and floating.  
(3) In the case of financial instabilities or economic crises, which exchange rate regime can 
better absorb financial instabilities? 
In general, the vulnerability of an exchange rate regime to crises is highly discussed and the 
opinions on the topic also vary. Overall, it can be said that academics and scientists generally 
agreed that less flexible exchange rate arrangements are more prone to crises compared to float-
ing regimes. A plausible explanation can be found in the theory of impossible trinity, as under 
fixed exchange rates, a country gives up their autonomous monetary policy and therefore they 
lose their flexibility in order to react to distress signals, shocks and similar situations. Neverthe-
less, different studies have also shown evidence that other regimes could be more appropriate in 
certain situations, but one of the most important points in this topic is the fact that every ex-
change rate regime reaches their limitations. The fact that a country falls into a crisis is based on 
multiple factors, but the regime alone cannot absorb every problem. The financial crisis that 
began in 2008 and resulted in the collapse of financial systems, independent of the set regime 
acts as one of the best supporting examples of the above claim.  
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5 Statistical Analysis of Exchange Rate Arrangements 
In the second part of the master thesis the author intends to statistically investigate the depend-
encies between the choice of the exchange rate regime and macroeconomic growth. In order to 
reach an appropriate result, the corresponding analyses will be conducted using multiple regres-
sion models with a dummy variable for the exchange rate regime, indicating 1 as a fixed regime 
and 0 as a flexible regime, respectively. Despite the fact that additional variables are considered 
in the model, the main focus lies on the interpretation of and interaction between the following 
variable: the choice of the exchange rate regime and yearly changes in real GDP per capita 
growth. In combination with other variables, the author aims to test the extent to which degree 
the exchange rate arrangements may have a positive or negative impact on the macroeconomic 
development. In the following chapters, and before examine the model analyses, different issues 
such as the data, observation periods and analysis of utilised factors will be covered.  
5.1 Data and Observation Period 
In order to provide the reader with a comprehensive understanding of the conducted analyses in 
the statistical part of the thesis, various factors should be addressed. Generally - with exceptions 
of some variables -, the data is collected from the World Bank national accounts data, and 
OECD National Accounts data files between 1980 and 2015. More specifically, the listed varia-
bles all have the same origin and were calculated in USD on a yearly basis: 
 Real GDP per capita (constant 2010) 
 Final consumption expenditure (constant 2010) 
 Gross capital formation (constant 2010) 
 Gross savings (current) 
 Total population (amount) 
The additional variables were collected from the International Monetary Fund, International 
Financial Statistics and data files: 
 Exchange rate arrangement (AREAER) 
 Current account balance (BoP Statistics Yearbook and data files, % of GDP) 
 Inflation, consumer prices (annual %) 
 Consumer price index (CPI; 2010 = index 100%) 
Overall it can be seen that the macroeconomic figures used for the analysis show constant val-
ues with the determination date 2010. This was chosen consciously due to an assumed better fit 
of the model. However, two figures (gross savings and current account balance) are only availa-
ble in current USD figures. This means that they are calculated on the actual price level and 
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known as nominal values. Additionally, the remaining factors are stated either as indices, abso-
lute values or in percentage of the GDP. According to the different basis of calculations at this 
stage, the values in this form are inappropriate to model and do not allow for adequate compari-
sons. In order to draw valid and meaningful conclusions of the descriptive analyses, the data 
should be modified to obtain a consistency. In order to achieve this, the author carried out some 
standardizations and adjustments. 
Firstly, due to the chosen dependent variable, which is defined as the real GDP per capita, the 
determinants of the model are also calculated on a ‘per capita’ basis. With this generalization, a 
proper comparison can be reached. The variables final consumption expenditure, gross capital 
formation and gross savings were therefore divided by the total population. Furthermore, as 
already mentioned, the conducted analysis examines macroeconomic development, which can 
be evaluated based on the GDP growth rate. With this in mind, these mentioned independent 
variables must also take growth rates into consideration. The remaining proposed variables of 
the model, which disclose their value as an indices or percentage is simplified by applying the 
simple difference. With these adjustments, all variables show the same data structure with the 
exception of gross savings and current account balance. Given that gross savings values are 
nominal growth rates and due to the effect that the current account balance is in percentage of 
the GDP, the difference between t and t-1 is not consistent with the other variables and could 
lead to an unfitted model compilation. Furthermore, during the process of data procurement, the 
author selected two different figures to identify price changes of consumer goods: the classical 
inflation rate and the CPI. These particular figures were chosen in order to determine whether 
the inflation rate or the changes in the CPI leads to a more suitable model.  
The data collection was carried out systematically in order to prove whether the data quality is 
good enough for further investigations. Due to two different groups of countries, both datasets 
were provided separately. The first main goal was to obtain a general overview of the data 
quality and availability. According to the different reporting quality standards of each country, 
there are huge discrepancies in the data procurement, especially in the group with emerging 
market and developing countries. As a result, some data is unavailable and therefore data from 
only 86 of the 151 countries analysed over the 35 years can be used. As a consequence, and in 
order to investigate the collected data more precisely, the author defined three different observa-
tion periods. With this decision, the time period of each observation period becomes shorter but 
more countries were included. The following overview in table 8 should give a clear under-
standing of the different observation groups, time period and amount of covered countries: 
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Table 8: Overview of different Observation Groups (own illustration, 2017) 
Observation group Observation period / number 
of observed years 
Amount of covered countries 
Emerging market / develop-
ing countries 
1980 – 2015 / 35 years 65 out of 151 
Emerging market / develop-
ing countries 
1992 – 2015 / 23 years 91 out of 151 
Emerging market / develop-
ing countries 
2000 – 2015 / 15 years 115 out of 151 
Advanced countries 1980 – 2015 / 35 years 34 out of 38 
Advanced countries 1992 – 2015 / 23 years 34 out of 38 
Advanced countries 2000 – 2015 / 15 years 36 out of 38 
 
Table 8 shows that the number of selected countries within the different observation groups 
could be significantly increased by choosing shorter observation times. This is particularly rele-
vant to emerging market and developing countries. The entire list of countries used for the cor-
responding groups can be found in the appendix chapter 8.1 and 8.2. At this stage, it should be 
mentioned that the selection and elimination process is based on the data quality and availabil-
ity. The countries not included in the data collection carry less important information with re-
gard to macroeconomic development, for example countries such as Ethiopia, Iraq, Libya, My-
anmar, Palau, Samoa, São Tomé and Príncipe. These countries are, however, still on a very low 
stage of their development. 
Based on the adjustments of the different observation periods for each observation group, the 
original datasets can be divided into three samples. With this optimization, the data quality of 
each observation group could be enhanced considerably, but it is inevitable that some values in 
isolated cases will still be missing. However, based on the sample size, the statistical results will 
not be distorted. By applying the mentioned adaptations, six different samples (in each case 
three) can be used to conduct multiple regressions in order to analyse the statistical relationship 
between the choice of an exchange rate regime and macroeconomic growth. The distribution of 
the observation period not only allows separate analyses and interpretation of the results, but 
also enables a comparison based on the determined observation period to be made. 
Before analysing the composition of the regression model and outlining the used factors for the 
conducted analyses in more detail, the distribution of the exchange rate arrangement, whether 
fixed or flexible, for each observation group should be discussed. 
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Figure 6: Frequency Distribution of Exchange Rate Regimes (IMF, 2017, own Analyses) 
Figure 6 summarizes the distribution of the exchange rate regimes according to the specific 
observation group and corresponding observation period. Based solely on the above graph and 
without taking real percentage points into accounts, it is clear that more countries have been 
introduced with a flexible exchange rate regime over the las 35 years, regardless of the coun-
try’s classification. Nevertheless, it is clear that the allocation within emerging market and de-
veloping countries is generally closer to 50% compared to the group of advanced countries. 
More precisely, these emerging market and developing countries lie within a range of 44.09% to 
52.10%. This leads to the conclusion that countries persuaded a flexible exchange rate arrange-
ment with a frequency ranges between 47.9% and 55.91%. By focusing on the classified ad-
vanced countries, a clear tendency towards more flexible exchange rate agreements can be ob-
served. Given that the number of countries considered within the observation group with ad-
vanced countries was almost constant, it is clear that with a shorter observation period, more 
countries changed their arrangement to flexible one. As a result, it is visible that the group with 
the shortest time period discloses that 70.56% of the countries implemented a flexible exchange 
rate strategy. One of the most significant impacts on this development is obviously the introduc-
tion of the EUR in the corresponding countries. Based on the AREAER, members of the Euro-
pean Union introduced the EUR in 2002. As previously mentioned, most of the countries that 
changed their currency to the EUR were classified as hard peg (no separate legal tender) at first, 
despite the fact that the euro fluctuates freely and might be assumed to be classified as free 
floating. The reclassification of the arrangement from fixed to flexible took place mostly in 
2007, which is evident by the significant drop in figures 10 to 12. 
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As discussed previously, there are various possible exchange rate arrangements which were 
applied by the involved countries at different stages. Nevertheless, in order to answer the re-
search question more precisely, each arrangement should be classified as either flexible or fixed. 
The following figures 7, 8 and 9 show the distribution of fixed and flexible exchange rates of 
emerging market and developing countries according to the three different time periods 1980 – 
2015, 1992 – 2015 and 2000 – 2015, respectively. The following regimes belong to flexible 
arrangements: Floating, Free Floating and other Managed Arrangement, whereas fixed ar-
rangements are determined by No Separate Legal Tender, Currency Board, Conventional Peg, 
Pegged with Horizontal Bands, Stabilized Arrangement and Crawling Peg / Crawl-like Ar-
rangement. 
 
Figure 7: Distribution of Exchange Rate Arrangements from 1980 to 2015 (World Bank, 2017, own Analysis) 
 
 
Figure 8: Distribution of Exchange Rate Arrangements form 1992 – 2015 (World Bank, 2017, own Analysis) 
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Figure 9: Distribution of Exchange Rate Arrangements from 2000 – 2015 (World Bank, 2017, own Analysis) 
Figure 7 shows the development in the broadest time scale over the past 35 years. In particular, 
the clear growth trend of flexible exchange rate arrangements observed from 1980 to 1997 
should be noted. The downward sloping trend of fixed exchange rate arrangements stopped in 
1997 and consequently moved to a constant level of around 45%. A possible reason for this 
slight change of direction could be the financial crises in Asia (1997/1998), Russia (1998/1999), 
Brazil (1999) and Argentina (2000) due to changes in the nations’ respective monetary policies. 
At the end of 2010, the number of fixed exchange rate regimes increased continuously over the 
next few years and reached a level of 60% at the end of the observation period. Despite the fact 
that more countries are included, figure 8 and 9 show a similar distribution and it can also be 
observed that these figures are well balanced between fixed and flexible exchange rate arrange-
ment, which is also a positive awareness in relation to the subsequent statistical analysis. 
Aside from the structural changes addressed with regard to the exchange rate arrangements, 
additional information must be provided regarding the growth development of each group of 
countries and time period. Some relevant numerical information can be summarized as follows: 
 
Table 9: Descriptive Statistics Emerging Markets / Developing Countries 
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Emerging Market and Developing Countries 2000 - 2015 
Fixed Exchange Rates Flexible Exchange Rates
Descriptive Statistics developing_1980-2015 developing_1992-2015 developing_2000-2015
Minimum -0.4772 -0.4772 -0.3134
25th Percentile -0.0028 0.0048 0.0062
Median 0.0194 0.0250 0.0274
75th Percentile 0.0393 0.0466 0.0490
Maximum 0.3713 1.4164 6.5346
Mean 0.0162 0.0254 0.0389
Standard Deviation 0.0457 0.0603 0.2449
Sample Size 2270 2088 1713
Nr. of Countries 65 91 115
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The information provided in table 9 shows that the measures of central tendency and measure of 
variation vary strongly according to the corresponding observation period. One of the reasons 
for these test results is the fact that the number of covered countries increases substantially with 
shorter time periods. As previously mentioned, more countries could be included in the observa-
tion group due to higher data quality. Overall, these results should be interpreted carefully, as 
statistical outliers are also included in the analyses. Nevertheless, a more positive development 
of the macroeconomic performance between 1992-2015 and 2000-2015 compared to 1980-2015 
can be seen by considering the 25
th
 percentile and the median. More specifically, at least 25% of 
the values covered in the observation group developing_1980-2015 show a negative GDP 
growth, whereas the remaining groups reveal higher growth rates. This development of the GDP 
is supported by the sample mean of the different groups. In this context, it is particularly inter-
esting to note that the mean almost doubled over just a 15 year period. Another implication used 
to judge the distortion of the data is the interquartile distance (IQS). This is a measure of disper-
sion which allows conclusions about the distribution of the data. The mathematical explanation 
of the interquartile distance is simply the difference between the third and the first quantile. The 
IQS of the corresponding groups lie between 0.0365 and 0.0428. Higher IQS means that there 
are higher distortions in the data, which therefore means that consistency is not guaranteed. In 
this case, with a value of 0.0428, there is a significant difference between both the points and 
the corresponding median. 
In this context, it is also worthwhile mentioning the high standard deviation of the data within 
the time period 2000 to 2015 with a value of 0.2449 compared to 0.0457 and 0.0606, respective-
ly. The explanation can be found in the very high range of 6.2212, which provides information 
about the difference between the maximum and the minimum value. Nevertheless, due to the 
high sample size this information carries a less meaningful statistical statement. 
 
Figure 10: Distribution of Exchange Rate Arrangements from 1980 – 2015 (World Bank, 2017, own Analysis) 
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Figure 11: Distribution of Exchange Rate Arrangements from 1992 – 2015 (World Bank, 2017, own Analysis) 
 
Figure 12: Distribution of Exchange Rate Arrangements from 2000 – 2015 (World Bank, 2017, own Analysis) 
Figures 10 to 12, on the other hand, focus on advanced countries within the same time scales. It 
should be noted that within this group, the number of covered countries is limited due to a gen-
erally lower number of advanced countries. Nevertheless, it is clear that the distribution of the 
regimes is well balanced from 1980 to 2006. As previously mentioned, in all three figures there 
is a significant drop in 2007 by around 30% of the proportion in fixed exchange rates. During 
this time, various nations moved the arrangement to a more flexible approach. This adjustment 
is based on the participation and adoption of countries in the currency union of the EU. Various 
members introduced the EUR in 2002, however most of them were classified as exchange ar-
rangements with no separate legal tender at first. Based on the general definition, this is still 
classified as a fixed exchange rate. The individual conversation rate of each nation and currency 
was fixed to the euro and despite the fact that the EUR fluctuates independently, the ECB was 
still privileged to influence and intervene in the market in order to smooth out movements in the 
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exchange rate. In 2007, the reclassification of flexible exchange rates took place and therefore, 
this discrepancy is mostly in accordance with the introduction and adoption of the euro. 
Table 10 provides the information necessary in order to analyse the value distribution within 
these three groups: 
 
Table 10: Descriptive Statistics Advanced Countries 
Descriptive Statistics advanced_1980-2015 advanced_1992-2015 advanced_2000-2015 
Minimum -0.1456 -0.1456 -0.2166 
25th Percentile 0.0062 0.0055 0.0022 
Median 0.0212 0.0202 0.0167 
75th Percentile 0.0368 0.0361 0.0311 
Maximum 0.2564 0.2564 0.2564 
Mean 0.0221 0.0212 0.0175 
Standard Deviation 0.0322 0.0333 0.0402 
Sample Size 1122 781 538 
Nr. of Countries 34 34 36 
 
It is evident that the values are much more constant and balanced without significant outliers in 
terms of minimum or maximum values. As the number of covered countries is more or less the 
same, the sample size decreased significantly. There is a clear difference between this group and 
the other observation group covering emerging market and developing countries, as there are 
much more new countries included within a shorter time period. Despite this, the development 
of the GDP growth in advanced countries was mostly positive. In particular, within the time 
scale from 1980 to 2015, the 25
th
 percentile with 0.0062 is already positive and less than 25% of 
the values show a negative development. Based on table 10 the calculation of the IQS ranges 
from 0.0289 to 0.0306. This means that the data are not only closer to each other, but also closer 
to the median when compared with the group of emerging market and developing countries. It 
can therefore be concluded that there is a higher consistency of the data assumed in comparison 
to the previous analyses, as there is less dispersion given. 
5.2 Factor Analysis 
In order to compute a suitable regression model for general analysis, a common approach that 
can be applied in this context is the Factor Analysis (FA). As long as the explanatory variables 
of the dependent variable can be assumed or whenever there are known, the FA approach can be 
used. According to the theoretical background and the covered relevant empirical studies, vari-
ous drivers for macroeconomic growth can be assumed as independent variables for the regres-
sion model. With this in mind, FA method is used for the computation of the model (Zöller, 
2012).   
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First of all, one of the most appropriate indicators of the macroeconomic performance of a coun-
try is the GDP per capita. According to the various empirical analyses conducted by scientists 
and macroeconomic theories, the GDP per capita stands out as the dependent variable of this 
study.  
According to the literature and macroeconomic theories, which outline various drivers for mac-
roeconomic growth, this study conducts a factor analysis. Besides the fact that the author aims 
to analyse the influence of the choice of exchange rate arrangements, it is also important to con-
sider other factors which may drive the GDP growth. There are different components: house-
hold consumption expenditure, gross capital formation, government expenditure and net ex-
ports. Due to the fact that all these factors determine the GDP, they can be classed as economic 
drivers, more specifically, control variables. Furthermore, it can be assumed that explanatory 
factors such as the consumer price index (CPI) and the population might have also an impact on 
the development of a nation. In general, each of these listed independent variables draw upon 
prior studies in this field of research and it is therefore appropriate to add such control variables 
to the model. 
In order to define whether a factor might fit the model, a test can be carried out by deriving sin-
gle regression models with all the corresponding independent variables. By applying this meth-
odology, the first OLS requirement, which states for linearity in parameters, can be examined. 
The results of the single regression can be plotted in order to make a graphical assessment. If 
there is linearity in two variables given or whenever it can be assumed, the unstandardized re-
siduals should be randomly distributed. In the following chapters, the plots will be analyzed and 
interpreted. For this purpose, the collected yearly data has been used during a time horizon of 35 
years, from 1990 to 2015. The data style used in this analysis is either the simple difference on a 
yearly basis or the yearly growth rate, depending on the pulled data. 
5.2.1 Consumption Expenditure 
Firstly, the first control variable that should be considered in the model is consumption expendi-
ture. Previously, the influence of household consumption and government expenditure on GDP 
growth had been regarded separately. Nevertheless, in order to hold the model to a greater and 
lesser extent slim, the two variables can be summarized under the term “consumption expendi-
ture or total consumption expenditure”. All the values of this variable describe therefore the sum 
of private consumption and general government consumption. The single regression analysis 
between the GDP and consumption expenditure shows a coefficient of determination of 0.3257. 
This means that the variation in GDP growth rate of the group of countries might be statistically 
explained by 32.57%. 
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Figure 13: Graphical Linearity Test – Consumption Expenditure (World Bank, 2017, own SPSS Analysis) 
Taking a closer look at the figure 13 and the corresponding scatterplot of the dependent and 
independent variable, a linear relationship between real GDP growth and consumption expendi-
ture is clearly visible. Furthermore, by focusing on the unstandardized residual plot, a random 
distribution can be assumes. This is a good sign as linearity of this variable is given. 
5.2.2 Gross Capital Formation 
The yearly growth rate of the gross capital formation is also considered as a control variable. 
These types of values represent gross domestic investment. The World Bank national account 
data and OECD National Accounts data files, define gross capital formation as follows:  
Gross capital formation consists and outlays on additions to the fixed assets of the 
economy plus net changes in the level of inventories. Fixed assets include land im-
provements (fences, ditches, drains, and so on); plant, machinery, and equipment pur-
chases; and the construction of roads, railways, and the like, including schools, offic-
es, hospitals, private residential dwellings, and commercial and industrial buildings. 
Inventories are stocks of goods held by firms to meet temporary or unexpected fluctu-
ations in production or sales, and "work in progress". (World Bank, 2017) 
 
 
Figure 14: Graphical Linearity Test – Gross Capital Formation (World Bank, 2017, own SPSS Analysis) 
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Figure 14 also shows a linear relationship between the GDP growth and the gross capital for-
mation. At this point, it should be noted that the distributions of these points are well clustered 
around zero. As a result, there is not always a clear dependency. Nevertheless, as long as the 
unstandardized residuals have random patterns, linearity can be assumed and should fit to the 
model. This could be also the case by considering the second graph of figure 14. According to 
the coefficient of determination, a low value of 0.0507 can be repatriated to the cluster effect 
and their narrow distribution. This statistical parameter is, however, only an indicator and the 
meaning should not be overvalued. 
5.2.3 Current Account Balance  
The last variable of the GDP composition is defined as net exports. According to data quality 
issues, the author was exerted to take a similar variable into account which is based on the net 
exports. Therefore, the values of the current account have been chosen as an additional determi-
nant and will be added to the model. The current account considers beside the net exports of 
goods and services also the net income.   
 
Figure 15: Graphical Linearity Test – Current Account Balance (World Bank, 2017, own SPSS Analysis) 
The graphical linearity tests conducted in figure 15 both show a very similar pattern. The points 
in the plots are narrowly clustered around zero. This leads to a less visual linear connection, 
however, the residuals are still randomly distributed. In the above graphs, the same problems 
identified in the previous tests are evident here. Most of the points are tight together. But there 
is also a slight negative connection between the two variables with a correlation of 0.097 and 
therefore a coefficient of determination with 0.93%, which is extremely low. In this case, this 
means that almost no linear relationship between the two variables exists. Nevertheless, the 
inclusion of a control variable in the single regression model makes it highly significant as a 
whole and it should therefore also be included in the model. 
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5.2.4 Consumer Price Index (CPI) 
The yearly change in the consumer price index is also considered as an explanatory variable in 
order to determine to what extent the changes have an influence on GDP growth rates. Alterna-
tively, the changes of the inflation rate could also have been added to the multiple regression 
models. But as the figure 19 in the appendix indicates, the distribution is statistically not suita-
ble for the conducted analyses. Instead, the CPI - defined as: “Consumer price index reflects 
changes in the cost to the average consumer of acquiring a basket of goods and services that 
may be fixed or changed at specified intervals, such as yearly” (2017) - is used for the further 
studies. 
 
Figure 16: Graphical Linearity Test – Consumer Price Index (World Bank, 2017, own SPSS Analysis) 
The scatterplot in figure 16 displays a typical pattern of a cluster around zero values. Despite the 
fact that some outliers make the graph look wide, the concentration of the CPI changes are 
mostly between 0.00 and 0.25. This leads to a less visual linear connection. The distribution 
cannot be supported by the coefficient of determination because there is almost no correlation at 
all. By taking the unstandardized residual plot into consideration, a nonlinear relationship could 
be present. Another possible explanation for such a structure of the plotted residuals could be 
the sign of heteroscedasticity, which can occur commonly in cross-sectional data. 
5.2.5 Population 
The last variable that is considered a determinant of the depending variable is population 
growth. It could be assumed that population growth has a positive correlation with the macroe-
conomic performance of a country to some extent. From an economic point of view, however, 
more human capital forces the production of products and services which leads to more output. 
It is widely believed that the aggregated supply curve shifts upwards.  
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Figure 17: Graphical Linearity Test – Population (World Bank, 2017, own SPSS Analysis) 
Keeping in mind that the data structure is calculated on a per capita basis, higher population 
growth at time t directly affects the GDP per capita calculation at the same time. In other words, 
this means that a negative linearity may occur as illustrated in figure 17. This downward sloping 
trend can also be explained economically, especially in case of emerging market and developing 
countries. These nations may not have the full capacity, production sites or more generally the 
required infrastructure in order to produce higher output rates.  
Compared to the plots described previously, the linearity between the two variables in this case 
is clearer. Despite the fact that the coefficient of determination with 2.4% is still without strong 
power of explanation, the unstandardized residuals are distributed randomly and can be used as 
an additional variable for the model.  
5.2.6 Gross Savings 
Gross saving as an additional and potential independent variable has also been collected in order 
to test whether this variable might fit to the model. According to the analyzed statistical tests, 
which were negative, and the graphical observation of the scatterplots (in appendix 8.4.1, figure 
18), the author decided to neglect this variable for the corresponding analyses. 
5.2.7 Specification Test 
According to table 11, test results concerning heteroscedasticity and specification issues of the 
considered independent variables are summarized as follows: 
Table 11: Specification Test Single Regression Analysis (World Bank, 2017, own Gretl Tests) 
 
Dependent Variable R^2 single regression Adjusted R^2 RESET (p-value) White test (p-value)
Consumption expenditure 0.3257 0.3256 0.0000 0.0000
Gross capital Formation 0.0507 0.0504 0.0000 0.0000
Current Account Balance 0.0093 0.0090 0.0000 0.0000
CPI 0.0019 0.0016 0.1020 0.8519
Population growth 0.0247 0.0244 0.0000 0.0000
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In these cases, the null hypothesis of the RESET test can mostly be rejected at the 99% confi-
dence level, which can be assumed under these circumstances because the corresponding p-
value is inferior to 0.01. In other words, the misspecification occurs in most cases. One reason is 
that just one independent variable has been modelled without considering the remaining factors. 
Therefore, this type of result should be expected. Furthermore, the modelled single regression 
analysis shows also that the null hypothesis of the White test, which is defined as heteroscedas-
ticity is not present, has mostly been rejected. As the goal is not to reject the null hypothesis on 
the whole, this means that the variance of the error terms is not constant and therefore hetero-
scedasticity is mostly given. In general, heteroscedasticity can lead to distortions in hypothesis 
tests and confidence intervals due to higher or lower standard errors. As a preventative measure, 
the standard errors should be made robust in the corresponding statistic software. As long as the 
single regression model is highly significant at the 99 percent confidence level in general, the 
selected independent variable should be included in the multiple regression models. The com-
mon literature and scientific papers also support this theory, due to their considerations in their 
statistical analyses. 
5.3 Model Analysis 
Focusing particularly on the research question and the formulation of the corresponding objec-
tives within this master’s thesis, the determination of possible dependencies and correlations 
between the choice of an exchange rate arrangement and the macroeconomic development of 
the defined group of countries is of key importance. Statistical connections can be represented 
through the use of multiple regression analyses. This chapter covers the statistical model as well 
as the interpretation of the test results and connections. Based on the conducted analyses, it is 
the goal to prove the previous results of the research and to make possible recommendation for 
further actions. 
Based on chapter 5.2 and the perceptions gained so far, the following six-factor model has been 
constructed: 
ŷ𝑖 = bo + b1𝑥1 + b2𝑥2 + b3𝑥3 + b4𝑥4 + b5𝑥5 + b6𝑥6 
Where: 
ŷ𝑖  =  yearly changes in real GDP / capita growth 
𝑥1  =  dummy variable Exchange Rate Regime; 1 = fixed; 0 = flexible 
𝑥2  =  yearly changes in final consumption / capita growth 
𝑥3  =  yearly changes in gross capital formation / capital growth 
𝑥4  =  yearly changes in current account balance  
𝑥5  =  yearly changes in CPI 
𝑥6  =  yearly changes in Population growth 
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The six-factor model illustrated above will be identical for each observation group and the cor-
responding regression analyses in order to compare the findings. All regressions were conducted 
by using OLS. As previously mentioned, the consideration of robust standard errors has been 
discussed in order to avoid heteroscedasticity. As the analyses have shown that the constructed 
six-factor model is free of heteroscedasticity, the regressions were performed without the activa-
tion of the HC1 and used for the interpretation of the results. Nevertheless, the regressions were 
also modelled with robust standard errors and they are all attached in the appendix. Generally, 
regression analyses for individual countries were not performed due to statistical uncertainties 
and possible distortions because of the limited sampling. As previously mentioned, the list of 
selected countries for each observation group can be found in the appendix 8.1 and 8.2. Differ-
ent statistical tests were also conducted in order to test both the OLS assumptions and to prove 
the model as a whole. These tests were conducted by applying the statistical tool Gretl. Multi-
collinearity issues were tested using two methods outlined at the beginning of the master’s the-
sis: visualization of correlation matrix and execution of the VIF test. Both approaches produced 
identical results, stating that multicollinearity does not exist for all observations groups as the 
correlation matrix shows values between -0.80 and 0.80. Additionally, the VIF test reached 
values below the critical value of 10 and therefore no further investigations were necessary. 
In the following chapters, the individual outputs of the regression models will be exemplified. 
The beta factors were tested on their significance in the model. Significant values at 99 percent, 
95 percent and 90 percent confidence level are characterized with (***), (**) and (*), respec-
tively. Special attention should be paid to the dummy variable, which describes the influence on 
GDP growth rate. In each analysis, the dummy 𝑥1 is defined as fixed exchange rate arrange-
ments. In other words, as long as a country acts under a regime that is classified as fixed, the 
variable 𝑥1 in the regression model applies the value 1, otherwise 0. In addition to the beta fac-
tors analyses, various statistical parameters such as the coefficient of determination, adjusted 
coefficient of determination, “F-Test” and “RESET” test have been applied and will be ex-
plained simultaneously. 
5.3.1 Emerging Market / Developing Countries 
According to table 12, the first output of the analyses shows the outcome of the regression mod-
el with covered countries of 65 from 1980 to 2015. At first glance, it is clear that all variables 
have a significant beta, in particular the factors such as consumption expenditure, gross capital 
formation and current account balance at the 99 percent level. The dummy variable and the CPI 
are significant at a confidence level of 95 percent, whereas the factor population growth corre-
sponds to statistical significance at 10 percent as the p-value is superior of 0.05. Two of the 
variables have a negative sign, which means that changes in population growth for example has 
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a negative impact on the GDP growth. The negative relationship between these two variables 
was also observable within the single regression analyses, previously. It can be assumed that 
this beta factor remains negative for the further regression models. The most important recogni-
tion of these analyses is, of course, the dummy variable, which delivers the most effective an-
swer to the research question. The dummy variable has a negative sign, meaning that fixed ex-
change rate arrangements negatively influence the growth rate, even to a small extent. In other 
words, evidence exists to prove that flexible exchange rate arrangements were more appropriate 
in macroeconomic performance during the whole observation period of the past 35 years. In 
statistical terms, due to the significance of the exchange rate regime variable at the 95 percent 
level there does a clear link between the independent dummy variable and the GDP per capita 
exist. The corresponding coefficient with a value of -0.0037 states that the GDP per capita grew 
more slowly on average under fixed arrangements, with only -0.37%. 
 
Table 12: Beta Factors of Developing Countries 1980 – 2015 Regression (World Bank, 2017, own Gretl Analysis) 
Developing Countries 1980 - 2015 Coefficient P-Value  
Constant 0.0146 0.0026 *** 
Dummy-Fixed -0.0037 0.0118 ** 
Consumption Expenditure 0.3467 0.0000 *** 
Gross Capital Formation 0.0519 0.0000 *** 
Current Account Balance 0.1156 0.0000 *** 
CPI 0.0419 0.0160 *** 
Population growth -0.3305 0.0686 *** 
A p-value of below 5% or 1% corresponds respectively to statistical significance at 5% or 1% levels.  
Furthermore, the interpretation of the following model must be considered carefully according 
to appearance of survivorship and selection bias. It would be interesting to observe the upcom-
ing results by considering a shorter time scale, which is also part of the further studies. Never-
theless, as the main focus lies on the dummy variable, such biases should not be overvalued in 
this context and the issue about biases is addressed in the end of the thesis under criticism & 
further research. 
The next regression output in table 13 with the identical control variables shows results similar 
to those expressed in table 12. The same independent variables have a negative sign, and they 
are all still significant at a confidence level of at least 95 percent, except for the dummy varia-
ble, which is insignificant. In the conducted analyses they were 91 countries covered and the 
data was collected over the past 23 years. It is evident that two control variables influence high-
ly the macroeconomic performance of the emerging market and developing countries in a posi-
tive manner, namely consumption expenditure and current account balance. From an economi-
cal point of view, the results show that private and government consumption directly affects the 
development of a country and also the current account balance including net export, which also 
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influences growth potential. It is difficult to determine the effect of the choice of an exchange 
rate arrangement due to the weak beta value of -0.0026. With flexible exchange rates arrange-
ments, a country would have been better off, but only marginally. Furthermore, due to the fact 
that the dummy variable is statistically not significant, a linear relationship cannot be approved. 
 
Table 13: Beta Factors of Developing Countries 1992 – 2015 Regression (World Bank, 2017, own Gretl Analysis) 
Developing Countries 1992 - 2015 Coefficient P-Value  
Constant 0.0184 0.0000 *** 
Dummy-Fixed -0.0026 0.2772  
Consumption Expenditure 0.3814 0.0000 *** 
Gross Capital Formation 0.0073 0.0000 *** 
Current Account Balance 0.2940 0.0000 *** 
CPI 0.0248 0.0285 ** 
Population growth -0.1874 0.0451 ** 
A p-value of below 5% or 1% corresponds respectively to statistical significance at 5% or 1% levels.  
Comparing the regressed beta factors in table 13 with the previous results, beside some punctual 
changes of the significance level, the explanatory power of the variable population growth has 
nearly halved from -0.3305 to -0.1874. Another noticeable recognition is the fact that the factor 
current account balance tripled nearby. Such strong variations in coefficients might be the case 
due to the acceptance of various new countries, where the values of the collected data have big 
differences and that might lead to such distortions.  
 
Table 14: Beta Factors of Developing Countries 2000 – 2015 Regression (World Bank, 2017, own Gretl Analysis) 
Developing Countries 2000 - 2015 Coefficient P-Value  
Constant 0.0336 0.0000 *** 
Dummy-Fixed -0.0078 0.0000 *** 
Consumption Expenditure 0.0776 0.0000 *** 
Gross Capital Formation 0.0446 0.0000 *** 
Current Account Balance 0.0369 0.0116 ** 
CPI -0.0047 0.5571  
Population growth -0.5975 0.0000 *** 
A p-value of below 5% or 1% corresponds respectively to statistical significance at 5% or 1% levels.  
Table 14 summarizes the results of the final analysis about emerging market and developing 
countries, over a limited time period of the past 15 years. Overall, it is evident that the selected 
variables are for the most part highly significant, except the beta 6 (CPI) which is insignificant 
due to the changed prefix. According to the high p-value of 0.5571, the CPI as a variable has no 
significant influence on the dependent variable.  
Focusing particularly on the dummy-variable, it is interesting to note that the beta factor is high-
ly significant at the 99 percent confidence level. In this context, this is a good sign given that the 
statistical influence on the GDP growth rate is verified. Again, the prefix is still negative, mean-
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ing that under fixed exchange rate arrangements the countries once again had lower growth 
rates. During each of these time periods, the dummy variable showed constant results and 
proved that more flexible exchange rate arrangements would have been more effective in terms 
of the macroeconomic performance. The impact of the choice of an exchange rate arrangement 
in the last analyses shows the biggest effect with -0.0078. From an economical point of view, 
countries would have performed better by 0.78% on average between 2000 and 2015 under 
flexible exchange rate regimes.  
The various statistical parameters executed for each regression analysis show that the average 
coefficient of determination, also named R-squared, amounts to 0.3089 within an interval of 
0.2471 to 0.3787. The figure provides information about the proportion of variability of a de-
pendent variable. The first regression model shows that 37.67% of the variation of the regres-
sion model can be explained by all the independent variables. Generally, the higher the R-
squared “R2”, the better. Additionally, the adjusted “R2” gives similar information to the regres-
sion model and on the whole, the values are in agreement with the other observations. The main 
difference between the two indicators is the fact that the adjusted R-squared is the modified type 
of the R-squared for the number of independent variables in the regression model. Therefore, in 
most cases the adjusted “R2” shows a slight smaller result compared to the “R2”. Based on the 
conducted analyses, the adjusted R-square are almost identical with minimal variation. The va-
lidity of the model is supported in all three observation groups not only at the 95, but also at the 
99 percent confidence level due to the fact that the “F-Test” exceeds both critical values. Fur-
thermore, by proving the model for specification biases, two out of three models are well speci-
fied as the null hypothesis cannot be rejected at the 95% confidence level. This means that the 
misspecification does not seem to be a problem as long as the p-value is superior to 0.05. The 
RESET test of the observation group 1992 – 2015 shows that the null hypothesis can be rejected 
at the 95%, but not at the 99% confidence level.  
 
Table 15: Model Indicators of Developing Countries Regressions (World Bank, 2017, own Gretl Analysis) 
 
In addition to the previous statistical parameters, the conducted VIF test regarding multicolline-
arity is also summarized in table 15. As previously mentioned, a value under 10 indicates that 
no collinearity is given. The results of the parameters generally lead to the conclusion that the 
model is appropriate and statistically valid.  
Observation 
Group
N R
2
Adjusted R
2 F-Test
F-Test 95% 
Critical Value
F-Test 99% 
Critical Value
RESET      
P-Value
RESET min. 
P-Value
VIF
1980-2015 1873 0.3787 0.3767 56.0222 2.696 3.984 0.0755 0.05 < 10
1992-2015 1651 0.3009 0.2984 117.9341 2.696 3.984 0.0186 0.05 < 10
2000-2015 1465 0.2471 0.2440 79.2504 2.696 3.984 0.0633 0.05 < 10
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5.3.2 Advanced Countries 
After presenting the results of the regression analyses concerning groups of emerging market 
and developing countries, this chapter will focus on the outputs of the observation groups con-
sisting of advanced countries. Again, three analyses were conducted with the same defined ob-
servation periods. The statistical interpretation and discussion of the test results will be assessed 
and evaluated in this chapter, without the intention to make a comparison between the two 
groups of countries. The latter point will be discussed in the next chapter. 
 
Table 16: Beta Factors of Advanced Countries 1980 – 2015 Regression (World Bank, 2017, own Gretl Analysis) 
Advanced Countries 1980 - 2015 Coefficient P-Value  
Constant 0.0031 0.0009 *** 
Dummy-Fixed 0.0009 0.3903  
Consumption Expenditure 0.6640 0.0000 *** 
Gross Capital Formation 0.1631 0.0000 *** 
Current Account Balance 0.3803 0.0000 *** 
CPI -0.0124 0.2617  
Population growth 0.0415 0.5869  
A p-value of below 5% or 1% corresponds respectively to statistical significance at 5% or 1% levels.  
Table 16 shows the beta factors of the six-factor model with the same independent variables as 
previously used. The mapped coefficients and corresponding p-values show on the one hand, 
that the majority of the explanatory variable is significant at the confidence level of 99%. This 
result can also be verified from an economical point of view as these factors are direct drivers of 
the macroeconomic performance of a country. For this reason, they are defined as control varia-
bles. On the other hand, it can also be observed that the remaining variables are statistically 
insignificant throughout. Therefore, there is no statistical evidence that the choice of an ex-
change rate arrangement of advanced countries have an influence on the GDP growth over the 
last 35 years, even though the beta factor is slightly positive with a value of 0.09%. With this in 
mind, it can be said that the impact on the macroeconomic performance of a country that fol-
lowed a fixed exchange rate arrangement was slightly higher, compared to flexible arrange-
ments. In this context, it may also be claimed that the model is statistically not appropriate cor-
responding the missing significant variables. Furthermore, it can be seen that two control varia-
bles, namely consumption expenditure and current account balance, have the highest impact on 
performance with values of 0.664 and 0.3803, respectively. Beta five, which indicates still 
changes in the CPI, is the only negative coefficient in the model. In the section where single 
regressions were modelled, the downward sloping trend was evident. Nevertheless, this negative 
relationship is not only present by concentrating on advanced countries. From an economical 
point of view, this effect could be noteworthy due to the advantages of more human capital. 
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Advanced countries have capacities, better infrastructure, innovative strength and flexibility in 
order to take benefit out of such circumstances. 
 
Table 17: Beta Factors of Advanced Countries 1992 – 2015 Regression (World Bank, 2017, own Gretl Analysis) 
Advanced Countries 1992 - 2015 Coefficient P-Value  
Constant 0.0034 0.0062 *** 
Dummy-Fixed 0.0016 0.2446  
Consumption Expenditure 0.6521 0.0000 *** 
Gross Capital Formation 0.1659 0.0000 *** 
Current Account Balance 0.3615 0.0000 *** 
CPI -0.0073 0.8861  
Population growth 0.0093 0.9167  
A p-value of below 5% or 1% corresponds respectively to statistical significance at 5% or 1% levels.  
The summarizing table 17 shows almost identical values to table 16. The reason for this is that 
the same 34 countries are included in the data set. Therefore, only the observation period was 
shortened and isolated. It is clear that the beta factors express almost constant values with re-
spect to the previous coefficients illustrated in table 16. This can also be applied to the prefixes, 
as the CPI is the only one with a negative value. Nevertheless, as the dummy variable has the 
highest priority according to the following analyses, it is stated that the influence of fixed ex-
change rate arrangements increased slightly but without having a significant impact on the 
countries development. Due to their insignificance, a clear linear relationship is not apparent. 
Consequently, without referring to the model indicators it could still be argued that the model 
could be better specified. 
Finally, the last regression model consisting of 36 countries with collected yearly data between 
2000 and 2015 come up with the results as follows: 
 
Table 18: Beta Factors of Advanced Countries 2000 – 2015 Regression (World Bank, 2017, own Gretl Analysis) 
Advanced Countries 2000 - 2015 Coefficient P-Value  
Constant 0.0015 0.4117  
Dummy-Fixed -0.0012 0.5015  
Consumption Expenditure 0.7608 0.0000 *** 
Gross Capital Formation 0.1836 0.0000 *** 
Current Account Balance 0.4915 0.0000 *** 
CPI -0.0205 0.8199  
Population growth 0.0784 0.6158  
A p-value of below 5% or 1% corresponds respectively to statistical significance at 5% or 1% levels.  
Table 18 again comprises the beta factors with the corresponding p-value in order to determine 
whether the coefficients are significant. It seems that the model has weakened again compared 
to the previous two regression models with advanced countries and it may create the impression 
of a distortion. This perception can be supported by various reasons: First of all, the same con-
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trol variables are still highly significant at the 99% confidence level. Two variables such as con-
sumption expenditure and current account balance have afforded a much higher impact on the 
GDP growth rate. It confirms that these variables are important to explain the macroeconomic 
development of a nation. However, the p-values of the remaining independent variables are still 
extremely high which is statistically negative. As a consequence, a clear statement cannot be 
made about the right choice of an exchange rate regime within this group of countries. Of 
course, it is clear that the dummy variable now has different effects on the defined observation 
period from 2000 to 2015. However, as long as the beta value of the dummy variable is around 
zero and insignificant, it is difficult to draw a clear conclusion 
 
Table 19: Model Indicators of Advanced Countries Regressions (World Bank, 2017, own Gretl Analysis) 
 
At first glance, by considering the model indicators at table 19 of the regressed models consist-
ing of advanced countries, it is evident that the test results support quantitative analysis of the 
tests. In other words this means that the “F-Test” statistics exceeds the critical values of 95% 
and 99% by far, which states that the model is statistically valid and suitable for all groups of 
countries. Furthermore, there is not only no multicollinearity issue present, but also no specifi-
cation bias given that the RESET p-values are all above 0.05. In this context, the high “R2” and 
adjusted “R2” who range from 0.7025 to 0.7772 and 0.7025 to 0.7772, respectively, should be 
noted.  
5.3.3 Comparison among Group of Countries 
After the individual examination of the regression outputs without comparisons between the 
different observations groups, several key differences should be highlighted in this section. In 
order to highlight these differences, the outputs of the same observation periods should be com-
pared in order to ensure the same time scale.  
 
Table 20: Overview of Comparison between Observation Groups 
Emerging Market / Developing Countries Advanced Countries 
1980 – 2015 1980 – 2015 
1992 – 2015 1992 – 2015 
2000 – 2015 2000 – 2015 
Before identifying any major differences, it should be noted that the dataset of advanced coun-
tries is much smaller than the one with emerging market and developing countries. Furthermore, 
Observation 
Group
N R
2
Adjusted R
2 F-Test
F-Test 95% 
Critical Value
F-Test 99% 
Critical Value
RESET      
P-Value
RESET min. 
P-Value
VIF
1980-2015 895 0.7787 0.7772 224.2165 2.696 3.984 0.1900 0.05 < 10
1992-2015 700 0.7703 0.7683 197.1958 2.696 3.984 0.2240 0.05 < 10
2000-2015 517 0.7059 0.7025 143.4300 2.696 3.984 0.1100 0.05 < 10
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due to the introduction of the currency EUR in the beginning of 2002 and its domination in this 
the group of advanced countries, the data set overall is prone to distortions.  
Focusing on the longest observed period from 1980 to 2015, it is clear that the dummy variable 
behave differently between emerging market / developing countries and advanced countries. 
According to the insignificant variable on part of advanced countries, the result in this case is 
not statistically proven. Nevertheless, it is evident that countries which followed flexible ex-
change rate arrangements over the past 35 year developed on average better in terms of GDP 
rate than countries under fixed arrangements, especially emerging market / developing coun-
tries. Another implication of the test results based on the longest time period is the fact that the 
same two control variables, namely consumption expenditure and current account balance, are 
always highly significant at 99% level and show the largest impact on GDP growth. The last 
observation that can be made by comparing the outputs is the different influence of the CPI and 
population growth on the GDP growth rate. As the development of a country is positively af-
fected by the changes in the CPI and negatively by population growth within emerging market 
and developing countries, it is the complete opposite in advanced countries. Despite the fact that 
these variables are not statistically significant within advanced countries, it is difficult to identi-
fy a clear tendency.  
According to analyses with a shorter time scale from 1992 to 2015, all beta factors of the re-
gression model are mostly constant in terms of prefixes, values and level of significance com-
pared to the longest time period. One of the biggest differences is the fact that both dummy var-
iables of each regression model are not at all significant. This means that there is no statistical 
evidence that the choice of an exchange rate arrangement has an influence on the GDP growth 
rate.  
The analysis with the shortest period (2000 – 2015) again shows similar patterns. The dummy 
variable in the six-factor model of emerging market and developing countries shows again high-
ly significance, which is effective in order to explain the linear relationship and therefore the 
impact on the development of a country.  
With regard to the research question, “How do Exchange Rate Regimes influence Countries’ 
Development and is a significant pattern detectable?”, it can be concluded that statistical evi-
dence shows that emerging market and developing countries act better under flexible exchange 
rate arrangements in terms of GDP growth rate than under fixed regimes. For advanced coun-
tries this is not consistent due to insignificant dummies and values around zero. In the latter 
case, it can be said that based on the collected data of advanced economies, throughout all ob-
servation periods, the choice of an exchange rate regime does not have a significant impact in 
the development of a country. Nevertheless, in some cases a weak correlation between the 
choice of an exchange rate regime and the development of a country is clear. The statistical 
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findings of the observation group consisting of advanced countries show that various variables 
were purely insignificant and consequently not allow such results to be interpreted in an effec-
tive manner. The dummy variables are particularly insignificant and the values highlight a weak 
influence on a countries development. These findings were surprising because the data analyses 
of the other observation group showed constant and better results.  
One of the explanations of the unsatisfied findings of the group with advanced countries may be 
found in the limited members of countries and also due to the domination of the EUR as already 
previously addressed. The majority of the covered countries in this group adopted this currency 
within the observation period. At an early stage, the regime was classified as a hard peg and 
after reclassifications, the regime changed to free floating. Due to the high number of countries 
that changed their currency against EUR, this sort of reclassification has a major impact also in 
the statistics. Therefore, from a statistical point of view this sort of shift influences the interpre-
tation of the statistics according to the EUR dominance. With this in mind, a model optimization 
is taken into account in the next chapter in order to identify clear patterns and correlations corre-
sponding the exchange rate arrangements. 
5.4 Model Optimization 
As briefly mentioned in the previous chapter, as a result of unsatisfying test results of the obser-
vation group advanced countries, the author intends to optimize the model in order to evaluate 
the findings and to present more conclusive results. The outputs of the three regression models 
of advanced countries have shown that there are various insignificant factors, which have a min-
imal impact on the dependent variable. Furthermore, throughout the whole analyses, different 
variables with uneven data structure were identified. As every control variable was calculated 
on a per capita basis, beta four, which is the current account balance, has been in percent of the 
GDP. In order to guarantee identical variables with the same data structure, the affected variable 
must also be disregarded. With this in mind, the initial model will be reduced to a classical 
three-factor model. In other words, the two insignificant factors such as beta five and beta six, 
as well as the factor current account balance will be neglected for further studies, resulting in 
the following model structure: 
ŷ𝑖 = bo + b1𝑥1 + b2𝑥2 + b3𝑥3 
Where: 
ŷ𝑖  =  yearly changes in real GDP / capita growth 
𝑥1  =  dummy variable Exchange Rate Regime; 1 = fixed; 0 = flexible 
𝑥2  =  yearly changes in final consumption / capita growth 
𝑥3  =  yearly changes in gross capital formation / capital growth 
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Based on the restructured model, it is evident that that the structure of the betas are identical, 
which in turn means that all variables are calculated on a per capita basis. For the purpose of 
comparison, this might be more appropriate. Nevertheless, the most important factor refers still 
to beta one, which indicates again the dummy variable. The main goal of the model optimiza-
tion is to therefore investigate the results taking the choice of an exchange rate regime into ac-
count, including it is association with the level of significance, by making the model statistically 
robust.  
 
Table 21: Beta Factors / Indicators of Optimized Regression Model 1980 – 2015 (World Bank, 2017, own Gretl 
Analysis) 
Advanced Countries 1980 - 2015 Coefficient P-Value 
 
Constant 0.0063 0.0000 *** 
Dummy-Fixed 0.0028 0.3903 ** 
Consumption Expenditure 0.5730 0.0000 *** 
Gross Capital Formation 0.1265 0.0000 *** 
 
 
 
Table 22: Beta Factors / Indicators of Optimized Regression Model 1992 – 2015 (World Bank, 2017, own Gretl 
Analysis) 
Advanced Countries 1992 - 2015 Coefficient P-Value 
 
Constant 0.0053 0.0000 *** 
Dummy-Fixed 0.0045 0.0013 *** 
Consumption Expenditure 0.5662 0.0000 *** 
Gross Capital Formation 0.1288 0.0000 *** 
 
 
 
By comparing the beta factors of the optimized three-factor model in table 21 and 22 with those 
of table 16 and 17, it is particularly evident that the beta values are much higher and therefore 
the dependencies are more detectable. The fact that all values achieve now reach at least at the 
99% confidence level, apart from the dummy variable of the longest observation period at 95%, 
is even more significant. At first glance, it seems that the model optimization has fulfilled the 
purpose of identifying a linear relationship between the choice of an exchange rate arrange-
ments and the macroeconomic performance not only by considering the changes in regimes over 
the past 35 years, but also by taking a shorter time period into account. In order to determine 
whether the data quality suffers from the adjustments, the corresponding statistical parameters 
should be considered.  
Observation 
Group
N R
2
Adjusted R
2 F-Test
F-Test 95% 
Critical Value
F-Test 99% 
Critical Value
RESET      
P-Value
RESET min. 
P-Value
VIF
1980-2015 1067 0.6992 0.6984 376.8753 2.696 3.984 0.0000 0.05 < 10
Observation 
Group
N R
2
Adjusted R
2 F-Test
F-Test 95% 
Critical Value
F-Test 99% 
Critical Value
RESET      
P-Value
RESET min. 
P-Value
VIF
1992-2015 766 0.7069 0.7058 323.8108 2.696 3.984 0.0020 0.05 < 10
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Due to the implemented optimization it could be that the data quality deteriorates or enhances. 
Therefore, the results of the statistical indicators of the table 21 and 22 must be compared with 
the initial six-factor model on table 19. First of all, the coefficient of determination and the ad-
justed coefficient of determination of the optimized model are both slightly different. Due to the 
reduction of variables, it can be expected that the “R2” and adjusted “R2” will have smaller val-
ues. Nevertheless, they are still very high compared to the coefficients of determination of the 
other group of countries. It is, however, important that these high values are not overvalued 
because the correlation coefficient between the dependent and independent variables is quite 
strong. According to the conducted “F-test”, the results at the 95 and 99 percent confidence 
level are reliable. The results are even better for the two groups of countries from 1980 – 2015 
and 1992 – 2015, respectively. It can therefore be concluded that the model is appropriate and 
statistically still valid. The latter statement can also be made independently of the negative RE-
SET test result of the optimized models, as the p-value with 0.0000 and 0.0020 in each case is 
considerably lower than the defined minimum p-value. Misspecification seems to be a problem, 
and can be explained by the conscious negligence of the three independent variables. Generally 
and statistically spoken, it must be stated that the optimized model containing values from ad-
vanced countries between 1992 - 2015 is the most reliable model of all groups with advanced 
countries. The argumentation is based on the highly significant coefficients of the model, which 
means that statistically, all variables have a significant influence on the dependent variable at 
the 99% confidence level. Furthermore, the conducted statistical test can mostly be accepted, 
which in turn means that the model can also be accepted as a whole. The dummy variable, 
which in this case expresses a value of 0.0045, shows a clear positive correlation between the 
arrangement and the development of the GDP. This result can be interpreted to mean that ad-
vanced countries grow faster under fixed exchange rates. This statement can therefore be statis-
tically proven as long as the p-value is inferior to 0.01. Consequently, based on the conducted 
optimized analyses about advanced countries, it can be summarized that the choice of an ex-
change rate arrangement has a higher effect and impact on the GDP growth rate. 
The last output of the optimized model addresses the results regarding the shortest time period 
from 2000 – 2015. 
 
Table 23: Beta Factors Optimized Regression Model 2000 – 2015 (World Bank, 2017, own Gretl Analysis) 
Advanced Countries 2000 - 2015 Coefficient P-Value  
Constant 0.0039 0.0053 *** 
Dummy-Fixed 0.0015 0.5348  
Consumption Expenditure 0.6931 0.0000 *** 
Gross Capital Formation 0.1237 0.0000 *** 
 
Observation 
Group
N R
2
Adjusted R
2 F-Test
F-Test 95% 
Critical Value
F-Test 99% 
Critical Value
RESET      
P-Value
RESET min. 
P-Value
VIF
2000-2015 532 0.6147 0.6125 264.1000 2.696 3.984 0.2230 0.05 < 10
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Table 23 once again shows that the dummy variable is not significant and is therefore not useful 
in reaching a clear conclusion. Nevertheless, due to the positive dummy variable, the consisten-
cy in terms of the positive impact of fixed exchange rates arrangements on the GDP growth rate 
is still given. In comparison with the previous optimized models, the coefficient of the dummy 
in table 23 decreased considerably. This can be explained by the various reclassifications of the 
arrangements following the currency EUR, but the statistical parameter also looks reliable. To 
be more precise, the overall model is statistically valid and there is no specification bias given. 
The coefficient of determination with 61.47% and 61.25%, respectively, also express high varia-
tion of the dependent variables. These additional analyses could be used as evidence that the 
choice of an exchange rate arrangement within the last 15 years was irrelevant in terms of GDP 
growth for advanced countries. As previously mentioned, the issue with the adaption of the 
EUR may of course also influence the statistics. 
5.5 Comparison of Statistical Findings with Empirical Studies 
In this section of the thesis, the author intends to compare the results of the statistical analyses 
with the covered empirical studies. Based on the historical course of the development of fixed, 
intermediate and flexible exchange rate arrangements, there was a clear tendency towards more 
flexible exchange rate regimes, especially in emerging market and developing countries. The 
outbreak of various crises in the nineties was a possible trigger for this switch to less pegged 
arrangements as national banks became more flexible to intervene in the market.  
In general, the results of the statistical analyses in this thesis confirm some trends and findings 
of the existing empirical studies. The consistency is given not only by focusing on emerging 
market and developing countries, but also by taking only the advanced countries into account, 
even if the latter analysis is less conclusive. 
The results of the different regression analyses of emerging market and developing countries are 
consistent with the results of Levy-Yeyati and Sturzenegger (2003) and Edwards and Levy-
Yeyati (2003) during their analysis of the dependency between the choice of an exchange rate 
arrangement and the macroeconomic performance of a country. Their results vary greatly de-
pending on the stage of development of the countries. They found a clear correlation between 
the choice of an exchange rate arrangement and the development of a country does exist and this 
holds true for non-industrial countries. On the contrary, based on their analyses, monetary poli-
cy decisions of industrial nations are not essential for the success of the development. On their 
basis of research it can be stated that in developing countries, acting under more fixed exchange 
rate arrangements is connected with lower growth and higher output volatility (Levy-Yeyati & 
Sturzenegger, 2003, p. 1173). Compared to the results of the statistical analyses conducted in 
this master thesis, the findings are in accordance with the above scientific findings. This applies 
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not only to the group of countries with emerging market and developing countries, but also to 
the group of developed / advanced countries. The results of the regression analyses of emerging 
market and developing countries show a significant correlation between the choice of an ex-
change rate arrangement, either fixed or flexible, and the countries’ performance for the obser-
vation period 1980 – 2015 and 2000 – 2015, respectively. There is evidence that a difference in 
economic growth of emerging market and developing countries between fixed and flexible ex-
change rate regimes does exist. It shows that countries under flexible regimes generate higher 
growth compared to rigid regimes. Furthermore, by considering the results of the regression 
analyses of advanced countries before the optimization, it is clear that a correlation does not 
exist and the impact of the choice of an arrangement is limited due to very low coefficients. The 
latter is also supported by Huang & Malhotra (2004), who focused on advanced European coun-
tries and found no correlation or possible influence of an arrangement. As the p-values of the 
independent variables do not fulfill the level of significance at all, and in combination with the 
low betas, there is evidence that the exchange rate arrangement does not impact the develop-
ment of an advanced country.  
As the results of the observation group covering advanced countries show that a clear tendency 
is difficult to derive due to insignificant dummy variables and very low coefficients. Therefore, 
the findings of Yagci (2001), which found that flexible exchange rate regimes are more im-
portant for advanced countries with a highly expanded financial sector, cannot be confirmed by 
the conducted regression analyses. Husain et al. (2001) also support the findings of Yagci with 
similar arguments, stating that industrialized countries are better off with flexible exchange rates 
due to openness in trade and capital markets. However, these also contradict the findings as 
shown in the conducted study, before applying the optimization approach.  
Given that the results of the optimization lead to the conclusion that the dummy variables be-
come significant with considerable changes in beta values, there is statistical evidence of a rela-
tionship between the exchange rate regime and macroeconomic performance. According to the 
significant values of the dummy coefficient, the impact on performance is mostly not particular-
ly high. Nevertheless, these findings are consistent with the results of Ghosh and Ostry (2009), 
who believe that pegging a currency helps a country to evade overvaluation. Independent of this 
comparison, it is worth noting that the optimization measures may not be considered as conclu-
sive due to simple negligence of variables. 
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6 Conclusion 
According to the mentioned objectives and scientific issues explained in the introduction of the 
master thesis, the focus lies in particular on the choice of an exchange rate arrangement and the 
related consequences regards the macroeconomic development of emerging market / developing 
countries and advanced / developed countries. To be more precise, aside from the outlined re-
search question which is defined as “How do Exchange Rate Regimes influence Countries’ 
Development and is a significant pattern detectable?”, three additional leading questions have 
formulated. In this section, all questions will be answered by analyzing the conducted empirical 
and descriptive analyses. The initial findings are based on the results discussed in the short con-
clusion of the first part and consequently supplemented with the findings from the statistical 
results. 
(1) Which exchange rate regime has a significant impact on the countries’ performance and is a 
correlation detectable? 
According to the empirical analyses and the review of the current academic literature covered in 
the first part of the thesis, there is no clear answer to this question possible due to the fact that 
no uniform exchange rate arrangement fits for every country. Various factors and considerations 
must be taken into account in order to choose the right regime and this decision is also associat-
ed with the overall objectives of a country. Generally spoken, and with regard to previous aca-
demic works it can be concluded that a correlation between the exchange rate arrangement and 
the macroeconomic performance exists, but variation does occur and is dependent on the obser-
vation period and observation group. With this in mind, this question can be answered more 
precisely by taking the results of the statistical analyses into consideration. These findings de-
liver a more suitable answer and can be summarized as follows: First of all, the statistics have 
shown that the introduced dummy variable in the six-factor regression model disclose mostly 
significant coefficients. This means that the exchange rate regime has a significant impact on 
the nations’ performance. But differences can be observed according to the group of observa-
tions and observation period. Further details can be derived from the next leading question. In 
addition to these results, a correlation between the two variables is given, even though the 
choice of an exchange rate arrangement has a weak influence due to low beta-factors. 
(2) Can differences be observed between the two groups (advanced and emerging market / de-
veloping countries) regarding the choice of exchange rate regime? 
The separation into two observation groups concerning the choice of exchange rate regimes 
seems appropriate, given that the empirical analysis often distinguishes in the same way. Gener-
ally, there are some obvious differences between the groups, in particular considering emerging 
market and developing countries. From a macroeconomic point of view, the best solution for 
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these countries could be to take an arrangement with less flexible exchange rates due to the sta-
bility issue and required consistency in order to grow. However, there is a general trend that 
countries with a higher degree of openness and global interconnectedness are moving towards 
more flexible exchange rates. The statistical analyses, applied in the second part of the master’s 
thesis confirm previous conducted analyses. The regressed six-factor models show statistical 
evidence that countries under flexible exchange rate arrangements performed better compared to 
those with fixed arrangements, especially within the research periods of 1980 – 2015 and 2000 
– 2015. In respect that countries with restricted stage of development are not included in the 
group of observation (see list of covered countries in the appendix 8.1 and 8.2), combined with 
the statistical robustness of the data quality, the results are reliable and statistically valid. During 
the whole analyses covering the emerging market and developing countries, the dummy variable 
was always negative which indicates that fixed arrangements has a negative impact on the mac-
roeconomic performance, even if the influence is weak. The correlation can also be verified 
statistically, except the research period 1992 – 2015 expulse unexamined statistical correlation. 
The same trend can also be seen, albeit to a lesser extent, by considering the group with ad-
vanced countries by just assessing previous scientific studies. Through and since the introduc-
tion of the Euro, which is linked to the countries’ adjustment by pegging their domestic curren-
cy to the Euro, the allocation of the arrangements has been balanced between fix and floating. 
From a statistical perspective, a weak correlation between the choice of an arrangement and 
macroeconomic performance is only detectable within this group. It is worth noting that the 
model is still statistically valid, despite the fact that the coefficient of the dummy variable is 
insignificant within all observation periods. Due to the missing significance and very low coef-
ficients, it can be summarized that the choice of an exchange rate regime only marginally affects 
the development of a country. It can therefore be concluded that the dummy variable in an indi-
vidual review is not essential for the development of an advanced country.  
As a further study and in order to analyze the data of advanced countries in more detail, an op-
timization of the model has been conducted. Insignificant variables have been neglected in order 
to determine the changes of the regression output. The dummy variable, which still indicates the 
exchange rate arrangement, has a consequent significant impact on GDP growth, with higher 
coefficients. Indeed, this means that the choice of a regime now has a statistically proven impact 
on the development, but again to a limited extent. Nevertheless, these optimizations must be 
critically analyzed due to simple modifications of the model and also according to missing 
comparative analysis. 
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(3) In the case of financial instabilities or economic crises, which exchange rate regime can 
better absorb financial instabilities? 
In general, the vulnerability of an exchange rate regime to crises is highly discussed and the 
opinions on the topic also vary. Overall, academics and scientists generally agree that less flexi-
ble exchange rate arrangements are more prone to crises compared to floating regimes. A plau-
sible explanation can be found in the theory of impossible trinity, as under fixed exchange rates, 
a country gives up their autonomous monetary policy and therefore they lose their flexibility in 
order to react to distress signals, shocks and similar situations. Nevertheless, different studies 
have also shown evidence that other regimes could be more appropriate in certain situations, but 
one of the most important points in this topic is the fact that every exchange rate regime reaches 
their limitations. The fact that a country falls into a crisis is based on multiple factors, but the 
regime alone cannot absorb every problem. The financial crisis that began in 2008 and resulted 
in the collapse of financial systems, independent of the set regime acts as one of the best sup-
porting examples of the above claim. 
Based on the answer of the leading questions, the hypothesis of the master’s thesis can therefore 
be accepted, due to the identification of patterns in the correlation between the choice of an 
exchange rate arrangement and countries’ performance. Despite the fact that the economic liter-
ature has controversial meanings of the right choice of an exchange rate arrangement, there is 
generally a slightly higher acceptance of more flexible exchange rate arrangements compared to 
fixed arrangements. These results can also be found by evaluating the conducted regression 
models, especially for emerging market and developing countries. Within this group, a positive 
correlation between the flexible exchange rate regimes and macroeconomic growth was identi-
fied. The analyses also showed that no or a very limited relationship between the choice of an 
arrangement and performance is present by considering advanced countries that do not take the 
optimized model into account. But these results are statistically not robust due to insignificant 
dummy variables, which lead to a limited interpretation of the findings. Generally, this means 
that the choice of an exchange rate arrangement has a different impact on performance, which is 
dependent on the nations’ stage of development. It can therefore be concluded that more flexible 
arrangements boost the economy in emerging market and developed countries more effectively 
than other regimes. 
6.1 Recommendations for Action 
According to the findings in the master’s thesis and the summarized results of the previous 
chapter, it is difficult to give a precise recommendation for one single country. The focus in this 
thesis was primarily the comparisons between different groups of countries, without taking spe-
cific countries individually into account. In particular, when a country decides whether to fix or 
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to float their currency, a solid analysis based on macro- and microeconomic thoughts must be 
taken into consideration. It can therefore be said that due to a variety of conditions (such as 
openness in capital and financial market, level of dependencies on foreign countries, import and 
export amongst others) and individual dynamics, opportunities and forces within each single 
country, it is difficult to make appropriate recommendations. Nevertheless, as the analyses have 
shown that emerging market and developing countries perform better under flexible arrange-
ments, this might be an indication that flexible arrangements are a better option for these coun-
tries. However, the country-specific features and conditions do not give any further information 
about the proper time for choosing an exchange rate arrangement. In this context, the working 
paper of Frankel (1999) addresses the same issue, claiming that: “no single currency regime is 
right for all countries or at all times.” This statement could summarize this debate in just one 
point. The past has shown that countries eventually reach a point, where they wish to follow 
another regime. Therefore, it may be proposed to consider the determination of an exchange rate 
regime as an ongoing process in order to ensure a sustainable development with special consid-
erations to the prevailing conditions. 
6.2 Criticism & further Research 
The identification of the relevant countries of each observation group was simple and transpar-
ent as the IMF provides the corresponding information, whereas the data collection has proved 
more problematic. Numerous emerging market and developing countries did not report relevant 
data, which leads to various gaps in the data set. More precisely, neither the extraction of the 
dependent variable, real GDP, nor the identification of the yearly-defined exchange rate ar-
rangement of the countries provided any problems. On the contrary, different values of control 
variables were incomplete and could not be used for the conducted statistical analyses. Conse-
quently, countries without satisfactory data quality were neglected and eliminated in order to 
avoid distortions in the results. This type of phenomena describes a typical sample bias in this 
context, namely the survivorship bias. By considering quantitative analyses, this sort of bias is 
common due to the tendency to exclude missing values consciously and in the context of this 
study, countries without limited data has been neglected. In this case, a survivorship bias may 
distort statistical results as failures are ignored and results may lead to wrong conclusions and 
opinions. Furthermore, the survivorship bias is closely linked to the selection bias. The second 
bias describes the selection of groups (in this case observation groups), data or time scale (in 
this case observation period) in order to conduct an analysis by violating the randomization 
issue. This leads to the conclusion that the sample is not representative of the population and 
that the statistical results of the study might not be fully reliable and precise.  
Conclusion 
 
Correlation between Exchange Rate Arrangements and Macroeconomic Performance 75 
Generally, the topic is considered highly complex due to the variety of sources and studies on 
exchange rate arrangements and the corresponding correlation to the macroeconomic develop-
ment. It is therefore necessary to do further research in this field of science, especially in the 
classification of the different exchange rate arrangements. In this master’s thesis, the soft pegs 
(intermediate regimes) were allocated to fixed arrangements. In further work, the fact that vari-
ous countries have chosen to follow hybrid arrangement could be problematic. The dummy 
variable must be extended in order to assess the influence of such soft pegs on the development 
of a country. 
Additionally, the decision to group countries according to their stage of development is appro-
priate. But given that the group size of emerging market and developing countries is quite large, 
subcategories containing similar countries which perform in similar macro- and microeconomic 
circumstances could be defined. This would enhance the comparisons as well as the explanatory 
power of the results.  
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8 Appendix 
8.1 Selection of Emerging Market and Developing Countries 
8.1.1 List of Analysed Countries between 1980 - 2015 
Table 24: List of Emerging Market and Developing Countries 1980 – 2015 (IMF, 2017, own Table) 
Observation Period 1980 - 2015 
selected (65) eliminated (86) 
Algeria Afghanistan 
Argentina Albania 
Bangladesh Angola 
Belize Antigua and Barbuda 
Benin Armenia 
Bolivia Azerbaijan 
Botswana The Bahamas 
Brazil Bahrain 
Burundi Barbados 
Cameroon Belarus 
Chile Bhutan 
China Bosnia and Herzegovina 
Colombia Brunei Darussalam 
Comoros Bulgaria 
Republic of Congo Burkina Faso 
Dominican Republic Cabo Verde 
Ecuador Cambodia 
Egypt Central African Republic 
El Salvador Chad 
Gabon Costa Rica 
The Gambia Côte d'Ivoire 
Ghana Croatia 
Guatemala Djibouti 
Guinea-Bissau Dominica 
Guyana Equatorial Guinea 
Honduras Eritrea 
India Ethiopia 
Indonesia Fiji 
Islamic Republic of Iran Georgia 
Jamaica Grenada 
Jordan Guinea 
Kenya Haiti 
Madagascar Hungary 
Malawi Iraq 
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Malaysia Kazakhstan 
Mali Kiribati 
Mauritania Kosovo 
Mauritius Kuwait 
Mexico Kyrgyz Republic 
Morocco Lao P.D.R. 
Nepal Lebanon 
Nicaragua Lesotho 
Niger Liberia 
Nigeria Libya 
Pakistan FYR Macedonia 
Panama Maldives 
Peru Marshall Islands 
Philippines Micronesia 
Rwanda Moldova 
Saudi Arabia Mongolia 
Senegal Montenegro 
Seychelles Mozambique 
Sierra Leone Myanmar 
South Africa Namibia 
Sri Lanka Oman 
Sudan Palau 
Swaziland Papua New Guinea 
Thailand Paraguay 
Togo Poland 
Tonga Qatar 
Tunisia Romania 
Turkey Russia 
Uganda Samoa 
Uruguay São Tomé and Príncipe 
Venezuela Serbia 
  Solomon Islands 
  South Sudan 
  St. Kitts and Nevis 
  St. Lucia 
  St. Vincent and the Grenadines 
  Suriname 
  Syria 
  Tajikistan 
  Tanzania 
  Timor-Leste 
  Trinidad and Tobago 
  Turkmenistan 
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  Tuvalu 
  Ukraine 
  United Arab Emirates 
  Uzbekistan 
  Vanuatu 
  Vietnam 
  Yemen 
  Zambia 
  Zimbabwe 
  
8.1.2 List of Analysed Countries between 1992 - 2015 
Table 25: List of Emerging Market and Developing Countries 1992 – 2015 (IMF, 2017, own Table) 
Observation Period 1992 - 2015 
selected (91) eliminated (60) 
Albania Afghanistan 
Algeria Antigua and Barbuda 
Angola The Bahamas 
Argentina Bahrain 
Armenia Barbados 
Azerbaijan Bosnia and Herzegovina 
Bangladesh Brunei Darussalam 
Belarus Cabo Verde 
Belize Cambodia 
Benin Central African Republic 
Bhutan Chad 
Bolivia Costa Rica 
Botswana Côte d'Ivoire 
Brazil Croatia 
Bulgaria Djibouti 
Burkina Faso Dominica 
Burundi Eritrea 
Cameroon Ethiopia 
Chile Fiji 
China Grenada 
Colombia Haiti 
Comoros Islamic Republic of Iran 
Republic of Congo Iraq 
Dominican Republic Kiribati 
Ecuador Kosovo 
Egypt Kuwait 
El Salvador Lao P.D.R. 
Appendix 
 
Correlation between Exchange Rate Arrangements and Macroeconomic Performance 84 
Equatorial Guinea Lesotho 
Gabon Liberia 
The Gambia Libya 
Georgia Maldives 
Ghana Marshall Islands 
Guatemala Micronesia 
Guinea Moldova 
Guinea-Bissau Montenegro 
Guyana Mozambique 
Honduras Myanmar 
Hungary Namibia 
India Oman 
Indonesia Palau 
Jamaica Papua New Guinea 
Jordan Qatar 
Kazakhstan Samoa 
Kenya São Tomé and Príncipe 
Kyrgyz Republic Serbia 
Lebanon Solomon Islands 
FYR Macedonia South Sudan 
Madagascar St. Kitts and Nevis 
Malawi St. Lucia 
Malaysia St. Vincent and the Grenadines 
Mali Syria 
Mauritania Timor-Leste 
Mauritius Trinidad and Tobago 
Mexico Turkmenistan 
Mongolia Tuvalu 
Morocco United Arab Emirates 
Nepal Uzbekistan 
Nicaragua Yemen 
Niger Zambia 
Nigeria Zimbabwe 
Pakistan   
Panama   
Paraguay   
Peru   
Philippines   
Poland   
Romania   
Russia   
Rwanda   
Saudi Arabia   
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Senegal   
Seychelles   
Sierra Leone   
South Africa   
Sri Lanka   
Sudan   
Suriname   
Swaziland   
Tajikistan   
Tanzania   
Thailand   
Togo   
Tonga   
Tunisia   
Turkey   
Uganda   
Ukraine   
Uruguay   
Vanuatu   
Venezuela   
Vietnam   
    
8.1.3 List of Analysed Countries between 2002 - 2015 
Table 26: List of Emerging Market and Developing Countries 2002 – 2015 (IMF, 2017, own Table) 
Observation Period 2002 - 2015 
selected (115) eliminated (36) 
Albania Afghanistan 
Algeria The Bahamas 
Angola Bahrain 
Antigua and Barbuda Barbados 
Argentina Brunei Darussalam 
Armenia Central African Republic 
Azerbaijan Chad 
Bangladesh Costa Rica 
Belarus Djibouti 
Belize Equatorial Guinea 
Benin Eritrea 
Bhutan Ethiopia 
Bolivia Iraq 
Bosnia and Herzegovina Kiribati 
Botswana Kosovo 
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Brazil Lao P.D.R. 
Bulgaria Lesotho 
Burkina Faso Libya 
Burundi Maldives 
Cabo Verde Marshall Islands 
Cambodia Micronesia 
Cameroon Myanmar 
Chile Palau 
China Papua New Guinea 
Colombia Samoa 
Comoros São Tomé and Príncipe 
Republic of Congo Solomon Islands 
Côte d'Ivoire South Sudan 
Croatia Syria 
Dominica Timor-Leste 
Dominican Republic Turkmenistan 
Ecuador Tuvalu 
Egypt United Arab Emirates 
El Salvador Uzbekistan 
Fiji Yemen 
Gabon Zambia 
The Gambia   
Georgia   
Ghana   
Grenada   
Guatemala   
Guinea   
Guinea-Bissau   
Guyana   
Haiti   
Honduras   
Hungary   
India   
Indonesia   
Islamic Republic of Iran   
Jamaica   
Jordan   
Kazakhstan   
Kenya   
Kuwait   
Kyrgyz Republic   
Lebanon   
Liberia   
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FYR Macedonia   
Madagascar   
Malawi   
Malaysia   
Mali   
Mauritania   
Mauritius   
Mexico   
Moldova   
Mongolia   
Montenegro   
Morocco   
Mozambique   
Namibia   
Nepal   
Nicaragua   
Niger   
Nigeria   
Oman   
Pakistan   
Panama   
Paraguay   
Peru   
Philippines   
Poland   
Qatar   
Romania   
Russia   
Rwanda   
Saudi Arabia   
Senegal   
Serbia   
Seychelles   
Sierra Leone   
South Africa   
Sri Lanka   
St. Kitts and Nevis   
St. Lucia   
St. Vincent and the Grenadines   
Sudan   
Suriname   
Swaziland   
Tajikistan   
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Tanzania   
Thailand   
Togo   
Tonga   
Trinidad and Tobago   
Tunisia   
Turkey   
Uganda   
Ukraine   
Uruguay   
Vanuatu   
Venezuela   
Vietnam   
Zimbabwe   
    
8.2 Selection of Advanced Countries 
8.2.1 List of Analysed Countries between 1980 – 2015 and 1992 - 2015 
Table 27: List of Advanced Countries 1980 – 2015 and 1992 – 2015 (IMF, 2017, own Table) 
Observation Period 1980 – 2015 and 1992 - 2015 
selected (34) eliminated (4) 
Australia Macao SAR, China 
Austria Malta 
Belgium Puerto Rico 
Canada San Marino 
Cyprus   
Czech Republic   
Denmark   
Estonia   
Finland   
France   
Germany   
Greece   
Hong Kong SAR, China   
Iceland   
Ireland   
Israel   
Italy   
Japan   
Korea, Rep.   
Latvia   
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Lithuania   
Luxembourg   
Netherlands   
New Zealand   
Norway   
Portugal   
Singapore   
Slovak Republic   
Slovenia   
Spain   
Sweden   
Switzerland   
United Kingdom   
United States   
    
8.2.2 List of Analysed Countries between 2000 - 2015 
Table 28: List of Advanced Countries 2000 – 2015 (IMF, 2017, own Table) 
Observation Period 2000 - 2015 
selected (36) eliminated (2) 
Australia Macao SAR, China 
Austria Malta 
Belgium   
Canada   
Cyprus   
Czech Republic   
Denmark   
Estonia   
Finland   
France   
Germany   
Greece   
Hong Kong SAR, China   
Iceland   
Ireland   
Israel   
Italy   
Japan   
Korea, Rep.   
Latvia   
Lithuania   
Luxembourg   
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Netherlands   
New Zealand   
Norway   
Portugal   
Puerto Rico   
San Marino   
Singapore   
Slovak Republic   
Slovenia   
Spain   
Sweden   
Switzerland   
United Kingdom   
United States   
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8.3 Correlation Matrix among Different Group of Countries 
8.3.1 Emerging Market and Developing Countries 1980-2015 
Table 29: Correlation Matrix Emerging Market and Developing Countries 1980 -2015 (World Bank, 2017, own SPSS 
Output) 
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8.3.2 Emerging Market and Developing Countries 1992-2015 
Table 30: Correlation Matrix Emerging Market and Developing Countries 1992 -2015 (World Bank, 2017, own SPSS 
Output) 
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8.3.3 Emerging Market and Developing Countries 2002-2015 
Table 31: Correlation Matrix Emerging Market and Developing Countries 2002 -2015 (World Bank, 2017, own SPSS 
Output) 
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8.3.4 Advanced Countries 1980-2015 
 
Table 32: Correlation Matrix Advanced Countries 1980 -2015 (World Bank, 2017, own SPSS Output) 
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8.3.5 Advanced Countries 1992-2015 
Table 33: Correlation Matrix Advanced Countries 1992 -2015 (World Bank, 2017, own SPSS Output) 
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8.3.6 Advanced Countries 2002-2015 
Table 34: Correlation Matrix Advanced Countries 2002 -2015 (World Bank, 2017, own SPSS Output) 
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8.4 Linearity Test 
8.4.1 Gross Savings 
 
Figure 18: Graphical Linearity Test – Gross Savings (World Bank, 2017, own SPSS Analysis) 
8.4.2 Inflation 
 
Figure 19: Graphical Linearity Test – Inflation (World Bank, 2017, own SPSS Analysis) 
8.4.3 Unemployment 
 
Figure 20: Graphical Linearity Test – Unemployment (World Bank, 2017, own SPSS Analysis) 
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8.5 Statistical Outputs of Regression Models 
8.5.1 Emerging Market and Developing Countries 
 
Figure 21: Output Six Factor Model Developing Countries 1980 – 2015 (World Bank, 2017, own Gretl Output) 
 
 
Figure 22: Output Six Factor Model (HC1, robust errors) Developing Countries 1980 – 2015 (World Bank, 2017, 
own Gretl Output) 
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Figure 23: Output Six Factor Model Developing Countries 1992 – 2015 (World Bank, 2017, own Gretl Output) 
 
 
Figure 24: Output Six Factor Model (HC1, robust errors) Developing Countries 1992 – 2015 (World Bank, 2017, 
own Gretl Output) 
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Figure 25: Output Six Factor Model Developing Countries 2000 – 2015 (World Bank, 2017, own Gretl Output) 
 
 
Figure 26: Output Six Factor Model (HC1, robust errors) Developing Countries 2000 – 2015 (World Bank, 2017, 
own Gretl Output) 
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8.5.2 Advanced Countries 
 
Figure 27: Output Six Factor Model Advanced Countries 1980 – 2015 (World Bank, 2017, own Gretl Output) 
 
 
Figure 28: Output Six Factor Model (HC1, robust errors) Advanced Countries 1980 – 2015 (World Bank, 2017, own 
Gretl Output) 
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Figure 29: Output Six Factor Model Advanced Countries 1992 – 2015 (World Bank, 2017, own Gretl Output) 
 
 
Figure 30: Output Six Factor Model (HC1, robust errors) Advanced Countries 1992 – 2015 (World Bank, 2017, own 
Gretl Output) 
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Figure 31: Output Six Factor Model Advanced Countries 2000 – 2015 (World Bank, 2017, own Gretl Output) 
 
 
Figure 32: Output Six Factor Model (HC1, robust errors) Advanced Countries 2000 – 2015 (World Bank, 2017, own 
Gretl Output) 
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8.5.3 Model Optimization 
 
Figure 33: Output Optimized Three Factor Model Advanced Countries 1980 – 2015 (World Bank, 2017, own Gretl 
Output) 
 
 
Figure 34: Output Optimized Three Factor Model (HC1, robust errors) Advanced Countries 1980 – 2015 (World 
Bank, 2017, own Gretl Output) 
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Figure 35: Output Optimized Three Factor Model Advanced Countries 1992 – 2015 (World Bank, 2017, own Gretl 
Output) 
 
 
Figure 36: Output Optimized Three Factor Model (HC1, robust errors) Advanced Countries 1992 – 2015 (World 
Bank, 2017, own Gretl Output) 
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Figure 37: Output Optimized Three Factor Model Advanced Countries 2000 – 2015 (World Bank, 2017, own Gretl 
Output) 
 
 
Figure 38: Output Optimized Three Factor Model (HC1, robust errors) Advanced Countries 2000 – 2015 (World 
Bank, 2017, own Gretl Output) 
 
